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REVOLUTION IN TEACHING 
A broad, comprehensive study of the far-reaching develop- 
ments in contemporary American education, 


“The pages of this book attest to the ferment that char- 
acterizes American education today. . . . New curricula 
have been devised in the sciences and mathematics, and 
new efforts at curriculum construction are under way in 
the social studies and humanities and in the study of lan- 
Buages and literature. Film; the book, the laboratory, the 
‘teaching machine'—all have come under close scrutiny in 
the effort to hasten and deepen the learning process. 
Indeed, to the outside observer it must seem as if we were 
preparing to embark upon a permanent revolution in edu- 
cation." 
from the Introduction by Jerome Bruner, 
Harvard University 
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REVOLUTION IN TEACHING 


Introduction: 


The New Educational Technology 


JEROME BRUNER 


Professor of Psychology, 
Harvard University 


The pages of this book attest to the ferment that character- 
izes American education today. More than ever before, we are 
concerned with the nature of the educational process, with the 
goals of education, with the impact of change—and, besides, 
With the techniques and devices that can be used in improv- 
ing the educational enterprise. There has been much inventive- - 
ness. New currieula have been devised in the sciences and 
mathematics, and new efforts at curriculum construction are 
under way in the social studies and humanities and in the 
study of languages and literature. Film, the book, the labora- 
tory, the “teaching machine"—all have come under close ; 
Scrutiny in the effort to hasten and deepen the learning 
Process. Indeed, to the outside observer it must seem as if we | 
Were preparing to embark upon a permanent revolution in 
education. And I think we are entering just such a period. 

What characterizes this period is a change both in the con- - 
ception of the educational enterprise and in our view of the. 
learning process, With respect to the enterprise—or the edu- 
cational Establishment—there is a quickened recognition that 

e educational profession must be far broader in scope than - 
Previously conceived. It is symbolized by the presence of 
Nobel laureates in physics devoting their talents and energies 
to the devising of school curricula in science. The underlying 
conception is that those who know a subject most deeply — 

now best the great and simple structuring ideas in terms of 

which instruction must proceed. But the matter goes further i 
than that. It also encompasses the application of the policy 
„Sciences to education. There has begun to dawn a recognition — 
that “educational” administration and “educational” economics — 
- &nd “educational” architecture are not special fields, but [- à 

of the more general fields from which they derive. The a m d 
Administrative, economic, and architectural ideas that have — 
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been the currency of educational practice are being re-exam- 
ined today in the light of the general principles that inform 


. administrative theory, economics, and architecture. And we 


) 


are asking whether an enterprise that spends less than one 
tenth of one per cent of its resources on research and develop- 
ment—as is the case in American public education—can indeed 
carry out this task with any effectiveness. One cannot help but 
compare this outlay with practices in such new industries as 
electronics and chemicals where the expenditure for research 
and development js as high as 20 per cent. Education, in 
short, is being brought into the mainstream of national life— 
Poth intellectually and from the point of view of the forming 
of policy, 

The SIGUEN in our view of the educational process itself 
is, I think, premised upon several new and startling concep- 
tions. At least they are new in their application and they are 
certainly startling when put bluntly. One of them has to do 
with our conception of the child and his intellectual processes. 
Consider the working hypothesis that any subject matter can 
be taught to anybody at any age in some form that is honest. 
The question of “when to teach what" must, then, be premised 
upon some more discerning criterion than “readiness.” As I 
observe the various efforts to construct curricula, I sense that 
this is indeed the prevailing doctrine. But interestingl 
enough, it is not a point of view that denies the striking dit 
ferences between the mind of the child, of the adolescent, and 
of the adult. Rather, it is a recognition of the fact that, with 
sufficient effort and imagination, any topic can be rendered 
into an honest form that is appropriate to the level of com- 
prehension of students at any age. 

It is worth looking in some detail at what this implies, I 
shall ostpone for a moment the question of how “true” the 
hypothesis is. For there are certain matters that must be made 
clear before we can understand how one would go about 
proving” such a proposition. Consider first a famous theorem 
of Turing that is central to the theory of computation—the 
theory of “thinking machines,” if you will. In simple form, it 
states that any problem that can be solved can be solved 
by simpler steps than those now employed. For the theory of 
computation, this implies that there are steps simple enough 
to be carried out by even a digital computer: steps as simple 
as “make a mark in a certain place,” “move the mark next to 
another mark,” “erase the mark,” etc. Thanks to high speed 
devices that can swiftly run off a large number of these simple 
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operations in a manner prescribed by its program, the machine 
is able to solve stunningly difficult problems in very short 
order—and if the program is interesting, to do so with a cer- 
tain amount of originality. To be sure, the theorem applies | 
only to well-formed problems amenable to a unique solution 
(although this includes approximation tasks based on the use 
of iterative operations). 

Let me propose that Turing’s theorem has a profound rele- 
vance for all problem solving—whether the work of human 
problem solvers or artificial ones. It implies that any complex 
problem can be restated in a manner such that it can be- 
brought within reach of any solver, even though he has only. 
a limited repertory of operations that he can bring to bear on 
the problem. The inventive task is to find the translation of 
the problem that is appropriate to the powers of the person 
being asked to master it. 

The layman—and popular magazines—always appear to be 
astonished that eight-year-olds can be taught quadratic func- 
tions, or that first graders can be introduced with intellectual 
profit to set theory, or that the conservation laws in physics 
can be made clear to the ten-year-old. The achievement is not 
astonishing. What is astonishing is that the adult should be- 
lieve that quadratic functions are obscure—a kind of arbitrary 
game played with equations in the form of X*+6X+9= 4 
(X -- 8)*— X (X +6) +9. He is projecting his own confu- 
Sion, produced by bad teaching, on the child who has not yet 

een confused. To avoid such confusion, one begins teaching 
with some simple embodiment of the idea of the quadratic 
within the reach of even a young child—such as the geomet- 
rical or "ordinary" square. The properties of geometric squares 
are made clear by giving the child, first, a way of constructing — 

em and then, a way of describing their constituting ele- 
ments. In time, the language he has Jearned for dealing with 
geometrical squares is extended to other forms of the quadratic 
Or mathematical square—such as the balance beam. And — 
gradually a mathematician is formed. The object is not to 
produce mathematical geniuses, but simply to make mathe- 
maticians who think and talk mathematics and enjoy its beauty 
rather than merely cranking out rote computation. j 


nu 


It seems to me that the present approach to the conduct of 
education calls for a fundamental reformulation of the sciences 
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supporting education. Perhaps it is best if I illustrate by ref- 
erence to the field I know best—psychology. It has been argued 
in the past that a psychology of learning is central to any 
doctrine of education. A psychology of learning elucidates how 
the child learns and, besides, indicates what kind of past ex- 
perience leads the child to be receptive to learning. I think 
that any close observer of the educational scene would admit 
that over the past forty years there has been little direct influ- 
ence of learning theory on the actual conduct of education. 
Learning theory, a descriptive discipline, has described how 
learning occurs in certain circumscribed situations that have 
been studied because they related to theoreticalissues within 
the theory of learning. The theoretical issues in question have 
had little to do with the concerns of the educator. They re- 
flected, in the main, debates that centered around conceptions 
of the nervous system or conceptions about the growth of 
personality. Typical of the former category were such matters 
as the continuity or discontinuity of the acquisition of re- 
sponses, the status of reinforcement as “confirmation” or “re- 
ward,” whether the fundamental element in learning was a 
stimulus-response connection or some more superordinate 
structure, and so on. Typical of the latter concern, personality 
growth, was the study of the role of early anxiety as a factor 
in character structure or whether drive level had an effect 
upon the acquisition of a response or only upon its perform- 
ance. These are lively issues and fundamental ones, but they 
are not directly to the educational point. 

For they are all descriptive, all concerned with what hap- 
pens when learning occurs. The psychology of learning has 
only been tangentially concerned, until very recently, with 


the optimal means of causing learning to occur. Very little of 


learning theory is given over to the designing of optimum 
orders of encounter for the learning of materials. In most 
theories of learning, it is assumed that encounter with what is 


to be learned is random. Indeed, we even utilize techniques of. 


experimentation in the study of learning that randomize the 
order of presentation, and then use materials to be learned 
that have a minimum of structure or of structurability. 

Such research, and it can easily be justified, does not pre- 
clude another kind of research, research that poses the ques- 
tion: how can material of a certain kind be so presented and 
so sequenced that it will be most readily and most transfer- 
ably learned? The results of such research would provide a 
basis for a theory of instruction that is complementary to a 
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theory of learning. There is every reason to believe that a 
theory of instruction would both broaden and enrich theories 
of learning. Not until we have developed a theory of instruc- 
tion will we be able to test propositions about the best way of 
teaching something. It is just such a theory that is required 
for “proving” ideas about curriculum. j 
Without a theory of instruction, we are likely to accept - 
uncritically some particular description of learning as a pre- 
scription for optimal learning. A case in point is the idea that, 
in programed instruction, “small steps and immediate rein- | 
forcement after each step” is the best practice. What is a small 
step? How should one choose a path up which the small steps - 
lead? In short, what is the program of programed learning? 
The evidence on optimum program sequences is virtually nil. 
À theory of instruction would probably have three aspects. 
The first would be concerned with the optimum experiences 
that predispose the learner to learn. The second would deal 
with the kinds of structures in terms of which information or - 
knowledge is optimally organized by a learner. The third 
would inquire into the sequences of encounter with materials. 
to be learned that would be optimal. It is quite plain that there _ 
is much work of a highly general nature that can be done in 
each of these areas. It is also clear that there is much special- 
ized work that would also be required in order to translate a 
theory of instruction into a particular curriculum—whether 
Roman civilization or finite mathematics. But what seems 
most promising to me is that the eventual contact of a particu- 
lar curriculum effort and learning theory would be better 
assured by the existence of a mediating theory of instruction. 
Is there a comparable point to be made about the other 
Sciences that contribute to educational theory and practice? 
I think there is, and the issue is quite parallel. The point is 
well illustrated by anthropology. Anthropologists, adept at 
describing the internal coherence and interdependence of the 
elements of a culture, have given us a theory of social change 
that, in effect, warns that change in one major feature of a - 
Culture will produce widespread, perhaps chaotic. effects in 
the rest of the culture. The theory of culture has rarely ad- 
dressed itself to determining how in fact cultures can be and 
are changed with minimal disruption or maximum predic- - 
tiveness. It is a pity-and a predictable one—that anthropolo- 
pists are absent from the council table when the issues of - 
tow to regulate socio-economic development in backward. 
areas is up for discussion. But again, one senses a change and. x 
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today there is the beginning of theories of economic and social 
development that are geared to the prescriptive task of regu- 
lating the educational development of newly emerging states. 


nt 


Changes in educational practice have more often reflected 
the conceptual atmosphere of the behavioral sciences than 
they have been based upon the conceptual propositions avail- 
able in these sciences. The "history of the school chair" reflects 
the "style" of prevailing theories of learning more than the 
actual content of such theories. When the Thorndikean model 
of association learning was at its height, chairs were ordered 
in rows, fastened to the floor. The student was tacitly re- 
garded as a recipient of materials to be associated or otherwise 
‘stored away. Dewey's instrumentalism led schoolmen to un- 
fasten the chairs from the floor, to group them according to 
the projects at hand. The child-centered school produced a 
circle of seated children surrounding the teacher. The new 
emphasis on phenomenology and the experience of the child 
—particularly his "social perception"—led to the semicircular 
arrangement. Perhaps our emphasis upon the structuring of 
information, the arrangement of optimum sequences for 
learning, and the rest, reflects a new concern with the efficient 
use of information in a period of exploding knowledge. 
In the pages of this book there are accounts of how in- 
formation retrieval can be used more effectively in li- 
braries (more the expression of a hope than the statement 
of a theory or practice), there are accounts of how to organize 
groups to change the teaching of English (again, more in the 
Spirit of aspiration than of plan), and there are statements on 
how testing may be improved so that more searching criteria 
of achievement can be established. It is important, in view of 
the notable gap that has existed in the past between "reflecting 
the conception" and actually using the concepts, to sound a 
note of caution. There is a long effort ahead. Present ideas 
about automatic information retrieval, still primitive when 
matched against our knowledge of the subtle requirements of 
human memory organization, may leave us rather dreamily 
satisfied. And, indeed, a few libraries of a Specialized kind 
may be recoded for retrieval by some such System as "key- 
words-in-context." But the brute fact of the matter is that we 
have not yet come to grips with the basic theoretical issues 
involved in matching machine systems to human memory 
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needs. So too in the teaching of written English. There are- 
interesting contending conceptions of grammar—finite state 
theories, transformational theories, and phrase-structure the- | 
ories. A vast amount of empirical and theoretical work will be 
required before we can understand the implications of lin- 
guistic theories for the teaching of language. 

À smattering of rule-of-thumb linguistics in our texts on 
grammar is no more explicit a recognition of the problem of | 
how to teach English than is the decision to unbolt the chairs 
from the floor a recognition of the implications of an instru- 
mentalist theory of learning. We are indeed on the edge of a 
great period of revolution. But it would be a great pity if our 
zeal were too easily assuaged by partial victories. We do well: 
to recall that most revolutions have been lost precisely because 
they did not go far enough. 


PART ONE 


THEORY, CHALLENGE 
AND CHANGE 


A Twenty-First-Century Look at Higher 
Education 


ALVIN C. EURICH 


Vice President, 
Fund for the Advancement of Education 


PROLOGUE 


Colleges and universities, it is commonly said, are approach- 
ing a period of explosive growth. An explosion, according to 
Webster, is “a violent expansion, accompanied by noise." We 
are certainly experiencing an expansion of our total population 
and, inevitably, an upsurge in our college enrollments. This 
has come upon us so suddenly, as social changes go, that the 
effects have been violent on all our major institutions: our 
cities, our schools, our colleges, our occupational structure, 
our political system. As for noise—there has surely been no 
dearth of noise. We have all heard many speeches which 
center on the problems of growth. And yet I wonder if we 
comprehend fully the explosive character of the coming ex- 
pansion. 

Striking as the increase in college enrollments has been up 
to the present, we are now poised on the brink of an expansion. 
far, far greater than that of the past forty years. If we were 
to continue operating our colleges along conventional lines, we 
would need to construct more college facilities in the next 
fifteen years than we have built in all our history. Take Kansas 
as an example: from 1950-1960 the number of college-age 
youth, 18 to 24, actually decreased. But during this period, col- 
lege and university enrollments increased about 50 per cent. 
By 1980, on the basis of birth records, the number of young- 
sters will not decline; on the contrary, it will almost double. 
Thus college enrollments are likely to soar, conservatively 
Speaking, from 950 to 300 per cent. 1 iW 

Ge AES growth diss us with a variety of E 
problems. We obviously cannot accommodate such numbers 
Within the conventional framework of our educational system. 
We are virtually forced to consider how we can use available 
resources more effectively and efficiently. 


All our plans, moreover, must be made with the awareness 


that students entering college now will be in the prime of their 
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lives when we move into the twenty-first century. The world 
will then be quite a different place. The changes of the next - 
40 years, we are told, will equal in significance those of the 
last 400. Travel to Europe and other parts of the world will 
be only a matter of an hour or so. Travel to other planets may 
be commonplace. Television and radio will go into homes on a - 
world-wide basis, and receiving sets the size of a wrist watch | 
will be available. Computers will translate languages auto- 
matically; the language barrier will be a thing of the past. 
This is only a fraction of the changes that are certainly com- 
ing. They will affect higher education profoundly. We must 
be prepared to meet them intelligently. 
Let us assume for a moment that the next 37 years have 
. become history. It is now 2000 4.. From this vantage point, 
let us cast a glance at the development of higher education in 
the United States during the twentieth century. 


LOOKING BACKWARD 


T am happy to report that we were able to avoid a Third 

-. World War during the twentieth century. Several times in the 

1960s we came precariously close to a nuclear holocaust 

"which could have wiped out all mankind. Russia and the 

"United States were then the two major world powers. At one 

oint, it is true, an atomic bomb was accidentally detonated, 

ut fortunately the explosion occurred in the center of an un- — 

inhabited Alaskan polar region. The crater it formed is now 

a major tourist attraction, and heavily laden helicopters hover 

over the many miles of its base, showing sight-seers the geo- 
logical wonders of the area. 

Our population has expanded far beyond the estimates of 
40 years ago, when we numbered only 186 million souls. 
Today we are approaching 350 million and our post high 
school enrollment in institutions of learning is almost 25 
million. 

During the first half of the twentieth century, we estab- 
lished universal elementary and secondary education. During 
the second half we made higher education universal through 

. the junior college. In the process we restructured our educa- 

tional system. Many of our former liberal arts colleges were - 
unable, for one reason or another, to solve their financial 
problems. Since their facilities were still urgently needed, 
local communities transformed them into junior colleges. The 
result is that a junior college is now available for every young 
man and woman within commuting distance from home. 
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^ During the quarter-century following World War IL. 
teachers’ colleges disappeared completely from the American 
scene. Their place has been taken by multipurpose institutions 
which, together with the strong liberal arts colleges and the 
universities, have discontinued the first two years, since these 
now come almost wholly within the province of the junior 
colleges. The transition took place with surprising smoothness. 
Once football, basketball, and other sports became completely 
professionalized and the social fraternities and sororities van- 
ished from the scene, the need for the first two years of college 
abruptly ceased. 

_ These new institutions now admit qualified graduates from 
the junior colleges and offer three-year programs culminating 
in the master's degree. During the last quarter of the century, 
there were heated debates at meetings of the Association: of 
American Colleges on the question of whether the baccalau- 
teate degree should be granted at the end of junior college | 
work. The traditionalists won; the junior colleges continued to 
award the Associate of Arts or Associate of Science degree, 
while the baccalaureate of arts or science fell into disuse be- 
Cause students going beyond junior college pursued a program 
leading directly to the master’s degree or a professional de- 
gree. 

The largest universities, with their clusters of professional 
and graduate schools and research institutions, have now be- 
come virtually self-contained cities. Some, like New York Uni- 
versity, enroll more than 200,000 students. We continue to 
wonder whether these institutions are getting too big. 

During the past half-century, the content of education at 
all levels was profoundly strengthened in two ways: (1) we 

ecame much clearer about the objectives of education, and 
(2) leading university scholars from various disciplines be- 
came sufficiently alarmed about our soft education that they 
Were forced to produce, in co-operation with school teachers 
and administrators, new curricula extending from the kinder- 
Barten through the graduate and professional schools. ) 

On the matter of objectives, our economy of abundance and 
Our better system of distributing goods have made us less con- 
cerned with the strictly professional or vocational aims of edu- 
Cation. We have overcome the temptation, prevalent during 
the 1950’s and 60's, to judge the value of a college degree by 

e additional earning power it confers. We now minimize 
the time spent on acquiring practical skills and factual knowl- 
edge. We no longer seek to produce the person crammed - 
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full of knowledge" or, (as the old New Yorker magazine ex- 
. pressed it in a cartoon more than a half-century ago) the 
. Speaker who “knows nothing but facts." We now place much 
more emphasis on developing wisdom; on leading our young. 
people to higher levels of maturity in dealing with the ideas i 
that have made a difference in the progress of civilization. We ' 
also concentrate on instilling such ideals as those that help to’ 
make leisure time more satisfying than in the early days of the - 
affluent Society, when men were consumed to the point of 
boredom with strictly materialistic pleasures. We now recog- 
nize the truth expressed by Mark Van Doren 50 years ago: 
“Freedom to use the mind is the greatest happiness,” 
As part of this change, we have seen the resurgence of 
- philosophy as a key academic discipline. Like other subjects . 
in the curriculum it has had its ups and downs. During the © 
early part of the last century it lost its vitality and degenerated 
nto a study of philosophical systems and the microscopic 
. analysis of language. After several decades, however, anti- 
. quarianism and logical positivism seemed equally sterile. No 
great philosophers emerged; the sciences dominated the col- 
lege and university campuses. 

Those were the days when physicists, chemists, biologists, 
and aeronautical engineers with a bent for research coul get 
almost any amount of money to advance their projects. As a 

result, we added to our knowledge so rapidly that the accumu- 
lation shocked us into a realization that we were entirely aim- 
less in our endeavors. For example, our geneticists and bio- 
chemists gave us the necessary knowledge and techniques to 
mold human beings to our specifications. We can now direct 

the evolution of mankind; it need no longer be left to chance. 
Over the years Nobel prizes have been awarded for these 
contributions to a long line of geneticists and biochemists be- 
ginning with Morgan, Muller, Ledkerberg, Kornberg, Beadle 
and Tatum. 

With the genetic possibilities available, however, we found 
that we were completely devoid of ideas concerning the kinds 
of men we wanted to create, and the nature of the Society we 
aspired to build. Our desire for two automobiles, a boat on a | 

, trailer, a helicopter, and a twenty-hour work week had long 
ago been satisfied. We had come to the point where we recog- 
nized the urgency of freeing some outstanding scholars to help 
shape new directions for mankind. Some of our ablest minds 
were encouraged with fellowships and grants to follow up 
promising leads. The consequence is that exciting ideas are 
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beginning to emerge from our explorations, and at least a 
dozen brilliant young philosophers are cutting across subject- . 
matter disciplines and showing signs of developing a new syn- ` 
thesis of knowledge. 

We are now beginning to take seriously Ortega y Gasset's 
insight in his “Mission of the University,” first set down 70 
years ago: “The need to create sound syntheses and sys- 
tematization of knowledge, to be taught in the Faculty of 
Culture, will call out a kind of scientific genius which hitherto 
has existed only as an aberration, the genius for integration.” 

The most prominent difference between today’s colleges 
and those of fifty years ago, however, is not in the curriculum, 
but in the use of learning resources. We have introduced de- 
vices and techniques which were not even thought of prior to 
the uid dwentieth century. Curriculum has always been the 
Subject of educational debate and reform. But the learning 
resources which our students now take for granted were de- 
veloped for the first time in the 1950's and 60's. These enabled 
us to fulfill the psychologists dreams of making the best 
teaching available to all students, and of truly adapting in- 
Struction to individual rates of learning. 

Take television, for example. Its use as an educational me- 
dium in colleges developed steadily after it was introduced 
in the 1950's. But educators were typically slow to see that 
this revolutionary device, which in a decade had transformed 
the living habits of a nation, would inevitably have just as 
great an impact upon our schools and colleges. It was only 
in the 1960's that the use of television soared, as demonstra- 
tion after demonstration rammed home the fact that televised 
instruction was educationally effective and economically feas- 
ible. As early as 1962, 300,000 courses were being given over 
television in the United States. But not until recently have 
colleges recognized that television has made the standard 
lecture obsolete and the conventional laboratory demonstra- 
tion inadequate and costly. 

One of the reasons that television made slow progress at 

` first was the fear that the availability of outstanding lecturers 
on television would somehow displace the classroom teacher 
and make the individual college obsolete. In this regard, the 
objections were essentially the same as those raised at Oxford 
and Cambridge in the latter part of the nineteenth century. 
en the “university lectures” were proposed, the Oxbridge 
dons predicted that the innovation would reduce the separate 
Colleges to mere appendages. What actually happened was 
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that the individual colleges became more important when they 

were relieved of the responsibility for lecturing. They could 7 

devote themselyes to probing the student’s mind and spirit 

individually or in small groups. And the students benefited 
fom the opportunity to hear the very best lecturers in each 
eld. 

Television has had a similar effect. The first glimmer of | 
this came in 1958-59 when a basic college physics course 
was offered over a national network under the direction of 
Professor Harvey E. White of the University of California. 
During the year, seven Nobel prize winners and other dis- 
tinguished scientists helped to teach the course. They repre- 
sented an array of talent that no single university could 
possibly have offered its students. Other courses in chemistry, 
biology, government, economics, and the humanities followed 
in rapid succession, first on national networks and then, with 
the success of Telstar, across national boundaries. 

Now, fortunately, exemplary lectures by some of the great- 
est scholars of the world on the basic substance of their fields 
are available on electronic tapes. Because it was not until the 
middle of the 1960's that we began systematically to record 
_ the leading scholars of the world, we missed many great men 

who were alive in this period. Think how effective our teach- 
ing could be today if we had available taped lectures by such 
figures as Socrates, Leonardo da Vinci, William Harvey, Sir 

Francis Bacon, Sir Thomas More, John Milton, and Johann 

-. Wolfgang von Goethe. 

. The television courses that are now available are used on 
virtually every campus in the country. Students everywhere 
are privileged to listen to the great men who advanced our 
culture in every field of learning. We have made incalculable _ 
progress since the days when our youngest college students 
were taught almost entirely by academic novices. 

After the students haye mastered the basic materials 
through these taped lectures, they can meet with senior fac- 
ulty members who, having been spared the drudgery of re- | 
peating over and over the basic substance of their fields, are 
eager to work with students on advanced topics, Moreover, 
the students themselves feel that they have a firmer grasp of 
the subject matter, because they have studied the taped lec- 
tures at their own rate, reviewing them on kinescopes as 
needed. In addition, the superb organization and planning 

which has gone into each lesson has had its effect, and the 
consequence is better teaching and easier learning. 


y Ng 
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Television has, in short, provided us with the technology 
we needed to build a genuine system of mass education—one 
in which each student has an equal opportunity to learn, no 
matter where his college is located or erc its resources are. 

But we have also made enormous strides at the other end a 
of the spectrum, in teaching individual students. Here the — 
most exciting developments have been in independent study, 
honors work, programed learning, and language laboratories. 
Independent study has had a curious history. Although we 
adopted the English College and the German University, we - 
failed to import a basic ingredient of both, namely, their em- 
phasis on independent work in higher education. Instead, we 
Ereuted into the colleges and universities the elementary 
and secondary school notions of compulsory class attendance. 

Tt took us an unconscionably long time to recognize that 
independent study was essentíal to a maturing mind. 
^, fProgramed learning, so common today, was hardly known 
fty years ago. This scheme of instruction has developed into 
One of the most effective resources for adjusting instruction — 
to the individual student's rate of learning. Yet as early as 
1962, after experiments at Harvard, Hamilton College, and 
numerous secondary schools throughout the nation, it was 
Clearly demonstrated that students consistently learned about | 
twice as fast with programed materials as they did from con- 
ventional texts and lectures. | 

Here the resistance was different from that which con- — 
pred Vv: Educators knew what television Us uar v 

y and large, they refused to grasp its pedagogical implica- 
tions, In the ENS programed Red on the other hand, 
Most college teachers and administrators didn't even know | 
What the new technique was—except that, largely because of 
Tike fortunate linkage with “teaching machines,” they didn't 

it. 
1 As we can now see so clearly, television and programed 

Sarning, both introduced into education in the 1950's, defined 
the limits of a spectrum of instructional resources. Television 
Provided the medium for mass instruction; ‘poe leam- . 
AB provided the ultimate in individualized instruction. Be- — 

Veen these two, and other devices and procedures such SSH 
?nguage laboratories and independent study, a new diversity — 
Was added to the educator's repertoire. Together, these tech 

ques enabled us to break through the ancient framework 
Ch used to bind college education into a rigid |rinin Nowa 
nger do we haye to divide the day into fixed fifty-minute X 


—— 
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periods, no longer do we measure a student's progress by the. 
number of credit hours he has “banked,” no longer do we 
march all students along through the same series of lectures 
and classes. 

Today, flexibility and adjustment to individual differences 
are axiomatic. Each student progresses at his own rate. He 
studies much of the time on his own, or with fellow students 
but always with instant access to the complete range of 
learning resources; taped lectures, programed course ma- 
terials, language audio tapes, bibliographies, and original 
documents on microfilm, 

As a result of this independent work by the students, à 
professor nowadays rarely lectures to a group of thirty or 
forty students, as he used to half a century ago. Rather, the 
professor meets with students individually or in small groups 
after they have mastered a given block of knowledge through 
the use of diverse learning resources. We now insist upon 
complete mastery rather than partial learning of the basic 
substance in the field. In other words, all students learn the 
same quantum of a subject; they vary only in the time it 
takes them to acquire it. 

Our professors now do only what no text or other learning 
resource can ever accomplish; they develop the mind of the 
individual student through intimate give and take based on 


- sound knowledge and understanding. Under this system .the 


three-year colleges, far from becoming obsolete, have redis- 
covered their primary function in education. Instead of pre- 
tending to be microcosms of all human knowledge, the indi- 
vidual colleges can lean heavily on the use of learning re- 
Sources to provide the base of their instructional programs. 
But this firm foundation enables them to build real under- 
Standing and creativity in their students, through their 


achievements in the higher reaches of teaching. Never before 


have they had such an opportunity. 

Even more drastic are the changes in our libraries. As a 
result of research carried on, not only in the United States 
but also in Japan, India, Belgium, Holland, France, and Eng- 
land, we have revolutionized the techniques of storing and 
transmitting information. Most of our actual documents are 
now reduced to pinpoint size and stored on film in a minia- 
ture library. If we had not developed such procedures, some 
of our libraries would now be trying to store 100 million or 
more volumes. Instead, we have developed the National Re- 
search Library which, as John D. Kemeny of the Dartmouth | 


| Little 
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Mathematics Department predicted some years ago, has 
reached more than 300 million yolumes in miniaturized form. 
The information in these volumes is retrievable by computer 
Systems through a multichannel cable. We can instantly trans- 
mit information from these volumes to reading units on cam- 
puses throughout the country. The space which was previously 
used for storing books has been freed by our new information 
retrieval system for faculty study, reading rooms, and inde- 
pendent study. 9 

, Even the architecture of our campuses reflects the innova- 
tions in teaching techniques. For the lectures over television, — 
Students listen to portable television sets in their own dormi- | 
tory rooms. These lectures are generally followed by small- 


Broup and individual discussions. The programed learning - 


laboratories are open twenty-four hours every day, and the 
Student may study whenever he desires to do so. 

Along with the clarification of objectives, the upgrading 
and updating of the curriculum, the use of a variety of de- 
vices and procedures for learning, and our new library sys- 
tem, we have also vastly improved the process by which - 
Students are admitted to the institution, and the way in which 
16y progress through the course of study. It is amusing now 
to read the hundreds of conference reports issued during the 
middle decades of the twentieth century dealing with tbe 
Tequired courses in four years of liberal education. Like 
medieval theologians debating the number of souls which 
id € conveniently packed into a given corner of hell, 
educators of the 1950's seemed to have discussed endlessly 
9 question of whether this or that course, in this or that 


d e Should be included in the four-year program. They put 
another, 


Progress was made, however, until educators began 
eu ng more fundamental questions. Why must the liberal arts 
wieulum fit into exactly four years? If students learn at 
But rates of speed, couldn't some of them achieve the 
Or sj " three years or two, while others worked at it for five 
Becteq » ould it not be wise to tell the student what is ex- 
Sho d of him, what the end result of his liberal education 
uld be—what kind of mastery he needs to earn his degree 


E then let the student decide; in the light of his own per- 


e uni EF : T 
University's resources to achieve that mastery? To do this, 


- Course, the colleges had to define more precisely the goals 


aski 


L in, they took things out, they substituted one course for — 


ty, interests and abilities, how he can best make use of — 
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they were striving for in the liberal education of students. 
Whereas formerly the administration could lean heavily on 
the accumulation of credit hours as evidence that the student 
was acquiring an education, the new system required the col- 
leges to specify what they were aiming for and then to devise 
measures for adequate observations of achievement. 

The result, however, was exhilarating for students and fac- 
ulty alike. They were freed from the four-year plague of course 
credits. Since the federal government increasingly financed 
the education of needy students, colleges no longer had to 
keep bright young people on the campus for four years, just 
to collect the tuition. " 

The system which emerged was pioneered in California. 
Virtually all California students went from) high school to & 
junior college. After an average of two years at such an insti- 
tution, the top one-third of the students, plus some who en- 
tered advanced vocational programs, went on to college. 
From college, approximately the top 12 per cent advanced to 
the university-though even at this rate, university enroll- 
ments grew enormously. 

The important point was that students progressed through |. 
this system with complete flexibility. The principles of early 
admission, and admission with advanced standing, which did - 
so much to facilitate the transition from high school to college 
fifty years ago, were applied to the transition from college to 

graduate work. Standard measures of achievement in each 
basic subject were worked out. But students could meet these 
standards at their own rate of learning, and in a variety of 
ways, Thus it was the criteria of achievement, rather than the 
students, which were standardized. 

Fifty years ago educators spent their time trying to de- 
termine how all students could be given basically the same 
course of instruction in the same amount of time. The results 
were disappointing: students emerged from the standard pro- 
gram with very different levels of competence and mastery: 
Now we have à more fruitful approach. We have concentrated 
on defining with some precision what we want students to 
know and to be able to do at the end of their liberal educa- 
tion. Then we have provided as many different paths to that 
goal as the diverse talents and interests of the students de- 
mand. The results have been extraordinary. Today it is un- 
usual for any two students to take the same sequence OF | 
courses with the same balance of lecture, small-group dis- 

cussion, and independent study. The "mix" is determined for 
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BRS - JAgent^on te JS OF his needs and capacities, But at - 
the end of the road, we can ascertain with some accuracy 
that each student has indeed achieved a comparable degree 
of true liberal learning. 

As we look back over the progress of higher education in 
recent decades, we may wonder exactly when the major 
changes began.to develop. Colleges and universities in the 
mid-twentieth century, we may recall, were run pretty much 
the way they had been run for the past hundred years, As 
Professor Jerrold R. Zacharias, of the Massachusetts Institute 
of Technology, expressed it in the 1950's, only about 2 per 
cent of the total educational expenditures in those days was — 
used for books, films, laboratory equipment, and other means 
of Communicating “substance that did not come directly 
through the teacher's larynx.” 

When did the’ great transformation begin? When did our - 
colleges and universities begin catching up with the techno- 
i logical revolution which had transformed the world but left 
the campus untouched? When did the colleges begin to use 
e new techniques of communication and organization, to 
which they had contributed so much, to improve their own 
Operations? f 

It is difficult to fix an exact date for the beginning of this 
Movement, But I believe an unquestionable turning point 
Occurred in the mid-1950's and 1960's. First, after 1957, we 
Were spurred by Sputnik. Then—in the years 1964, 1965, and 

66—the colleges felt most sharply the upsurge in the de- 
mand for higher education, Educators had known quite well — 
un the college population was likely to double, and perhaps 

reble, during the 1960s. In fact, due to demographic factors, 
the most acute increases came in the mid-1960's. 

t was this event, I think, which galvanized the leadim; 
olleges into action, They could see that the conventiona 
Methods of collegiate instruction were inadequate to meet 
did enormous challenge. The students were ready, willing, : 

: able to absorb the best education the colleges could offer. — 
e Would haye been disgraceful for the institutions of higher - 

Ucation to refuse to find a way to meet their needs. foe Y 
aan Course, many institutions failed to rise at once to the — 
EM enge. Some of the most prominent universities simply 
See nced that they could not handle more students than — 
} R already had enrolled, and refused to consider ways of 
ofa asing their student bodies. This attitude could not last, 
> course. It Sepse when other institutions, pore sensitive” 
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to their own responsibilities and the nation's needs, pioneered 
in designing improved instructional methods which could 
provide a first-rate education for more students. Through such 
relatively simple reforms as year-round operation, control 
over proliferating courses, and better use of independent 
study, many colleges found they could enroll up to one-third 
more students without any significant increase in instruc- 
tional costs. 

But these reforms are merely the beginning. Changes will 
come more rapidly and more sweepingly—of necessity—in the 
early decades of the twenty-first century; changes so great, SO — 
fantastic, that the imagination can barely keep pace. 


| EPILOGUE- 


So we have come to the end of our fantasy. Whether we 
are now in the wagon wheel, the steam engine, or the auto- 
mobile phase of higher education, I am not sure. But I am 
sure that we will need to progress through: the airplane, jet, 
and satellite stages. 

Some weeks ago I had the pleasant experience of driving 

.back to New York from Connecticut on a Sunday afternoon 
with a bright signi year ald boy. Through a combination of 
circumstances, which include his own impelling curiosity, he is 
fully absorbed in the space age. As we drove, the boy fell 
asleep—something he seldom does in an automobile. After an 
hour or so he woke up, opened his eyes, and said, “I’ve had 
a dream.” “And what did you dream?” “I dreamt I was twenty 
years old, and was in college.” “Fine,” I said. “But,” he said, 
(2 died while I was in college.” “That’s a shame,” I said. 
And you didn't get a degree?” “Oh, yes I did,” said the boy: 
.l got a scholarship to Venus. And you know," he added, 

They're way ahead of us up there." 4 

My story naturally represents one man’s view. Each of us 
can make his own projections—they will difer widely, o£ 
course—but the point is, we must make them. The old ideas 
will no longer do. We will do well perhaps to begin with the 
thoughts of a boy, as free of the old world that imprisons us 
as we were of the world of our parents. If we start now to 
plan for the years to come, with the vision of a bright child of 
today, we are more likely to be ready for him when, ten years 
hence, he comes knocking at the door to demand his share 0 
our cultural heritage. 
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Take-off to Revolution 


JAMES D. FINN 


Professor of Education, University of Southern California, 
and Director, Technological Development Project 
of the National Education Association 


Historians of the future could mark this era as the begin- 
ning of a technological revolution destined to sweep through 
e entire educational system of America. s 
But the concept of a technology of instruction is not widely. 
understood. When confronted with the proposition that a 
technological revolution in education is likely, a substantial 
Segment of the profession—from basic educationists to old- 
© progressives, from professors of micropaleontology to 
nursery school teachers—becomes greatly disturbed. 
^4 Superficial concept of technology equates it with hard- 
Ware. If educational technology is seen to consist of hardware, 
then the ancient bugaboo of machines replacing men (in this 
Case, teachers) instantly arises. More important is the worri- 
Some notion that education will become a completely auto- 


ps robot-directed process with all its humanity squeezed 
‘out, 


At times a third, 


slightly more vague, worry is added: that 
an organization of BM de 


machines, such as a television system, re- 

sI5V6S control of the educational system from local, profes- 

tual or professorial levels and moves it somewhere else—to 

CONS of federal government, to a foundation, or to a 
p 


Up of physics professors somewhat smarter than the local 
Variety, 


d it may be that all these events will come to pass. If - 
f th do; however, it will be for social reasons—not because - 
i B € existence of a technology of instruction. For technology 
us y no means exclusively hardware. Technology obviously - 
UE es, but it also includes systems and organiza- 


3 udes machin 
9n patterns, plus both an attitude toward problems and a | 


method of solyin g them, , 
9 one familiar with the general history of technology. 

Would deny that technology directly affects the social order; — 
ae e other hand technology is, at bottom, the tool of a . 
soc Y On the move and is used for whatever purposes the - 
DCiety deems important. In this second sense, technology is 5 


we 
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neutral. A technology of instruction will not make education 
less humane, will not destroy the personalities of teachers or 
students, unless a social decision is made to use it for that 
purpose. 

Admittedly, also, a highly organized technological system 
of instruction would easily permit the installation of new and 0 
different controls upon education. Again, however, the possi- 
bility is not the requirement. The issue remains the issue of 
control and who is going to do the controlling. This issue was” 
present before instructional technology existed as a possibility 
and would remain if man were suddenly reduced once again 
to writing on the walls of a cave. 

We have to evaluate the possibility of a technological revo- 
lution in education, then, in terms of the serious problems 
faced by American society in the remaining decades of this 
century. Since we must solve or alleviate many of these prob- 
lems in the next few years, educators must think about in- 
structional technology in the prospective of these problems; 
it 5 in this context that the crucial social decisions must be 
made. 

Any American who has remained conscious most of the last 
twenty years, let alone the educator who must by his very 
business be sensitive to social problems, should know about 
these problems now. It seems unnecessary to list them here 
in any detail. There are problems of the cold war, of the pop- 
ulation explosion, of the explosion in knowledge, of the race 
for space, of finances and natural resources, of urbanization, 
and the problems created by automation itself in terms of 
human beings and industrial production. And there are 
others. But these problems all have one element in common. 
"They cannot be solved without more and better education 
than we now have. 7 

To say that we can continue to use the old ways of Horace 
Mann or of any of his successors of whatever stamp or variety 
and meet these new educational demands is to say that we 
will use a cow as transportation to the moon. More and better 
education for all the American people demands new ways. 
We have little time and cannot afford to take the position of 
the educational ostrich with its head buried in the hand- 
tooled past. 


TECHNOLOGICAL GROWTH 


This brings us full circle back to the machines. For the - 
new ways that are suggesting themselves are technological 
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ways—machine ways, if you will. Now I made a great point . 
at the start of this paper by crying that technology is more 
‘than machines. And so it is and always will be. But machines 
are the best index of technology. It would help us in under- 
standing the potential technological revolution in education 
if we took a closer look at hardware, keeping in mind that 
hardware is, at best, an indicator of the state of the art of 
technology at any given time. : 
Considering the entire educational system as'a whole, the. 
introduction of audio-visual materials and devices for the 
. purpose of improving instruction was a slow and painful proc- 
ess until the middle thirties. The infusion of money, princi- 
pally from the Rockefeller Foundation, for research in this 
field, the attention given to instructional technology by a 
group of very talented men, and the availability of better - 
materials and machines, all contributed to a rise at that point 
which did not stop until the beginning of World War II. 

As with all educational activities, a slowdown occurred 
during the war, and the lack of equipment and materials set 
back the movement somewhat. However, the technology of — 
instruction, as everyone knows, moved over into the areas of 
industrial and military training during the war. This move re- 
lied principally on the previous findings of the educational | 
research and development activities of the thirties and suc- 
ceeded brilliantly by supplying the necessary money and tal- 
ent for successful implementation. Incidentally, it was during 


this period that self-instructional devices came to the fore- 
front even though S. L. Pressey and others had been working 
on the problem long before. 


S) Following World War II, a great public interest developed 
in the use of audio-visual materials and, during the decade 

1945-55, another upsurge occurred as this technology was, 
introduced into education with some force, Here, we must 
stop to say that of all the levels of education, higher education 
was the least affected. Oriented to print technology and the 


lecture system, higher education more or less successfully re- 
sisted this movement. 


Since 1955, due to a variety 
television, ‘the influence of Fo 
attempts to find solutions to the 
tity in education, the National Defense Education Act, and 
similar efforts—our curye of instructional technology develop- . 


ment has again started up sharply with ing- int | 
in sight in the immediate eee a a Pe 


of causes—the application of 
rd Foundation projects, the 
problems of quality and quan- 
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Walt W. Rostow, in his book The Stages of Economic 
Growth, postulates five stages which occur during the growth 
of a traditional culture into a high-order technological culture: 
(1) the traditional society, (2) the preconditions of take-off, 
(3) the take-off, (4) the drive to maturity, and (5) the age 
of mass consumption. 

It is my thesis that American education, considered as a 
culture in tradition, is now beginning-the take-off stage into a 
high-order, high-energy culture, and that it is the first educa- 
tional system in the world to reach this stage. 

If we take the period of the last curve and project it slightly 
into the future, say 1955-65, the dimensions of this potential 
technological revolution in education become clearer. 


INSTRUCTIONAL TECHNOLOGY—PRESENT 
DEVELOPMENTS 
l. Equipment 

a. Television 
(1) broadcast 
(2) low-power translators 
(3). closed-circuit 
(4) videotape 
(5) airborne (stratovision) 

b. Electronic Teaching Laboratory 
(1) language laboratories 
(2) language laboratories plus visuals 
(3) mobile laboratories 

C. Self-instructional Devices 
(1) reading pacers 
(2) individual listening and viewing devices 
(8) programed and scrambled books 
(4) teaching machines 

d. Newer Developments 
(1) 8mm sound film 
(2) thermoplastic recording 
(8) multiple projection systems 
(4) classroom communicators 
(5) computers 
(6) data and data-transmission systems 

2. Instructional Systems 

a. Massed Film Systems 
(1) EBF series in physics, ete. 
(2) AIBS series in biology 
(3) ete. 
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b. Instructional Packages 
c. Instructional System Prototypes 
(1) PSSC system-physics 
(2) Heath de Rochemont, Parlons Frangais 
8. Organization Proposals 
a. Stoddard 
b. Trump 
.c. Team Teaching . 
4. Operating Organizations 
Ford Foundation 
National Science Foundation 
Learning Resources Institute 
. Educational Media Council 
. Educational Facilities Laboratories 
. Department of Audio-visual Instruction, NEA. 
5. National Defense Education Act 
Industrial Development 
a. Publishing 
| b. Electronics 
zs Erde eden Industries 
e list of developments is interestin, t rever, 
list is not a statement of trends. Due ARMES ANO 
velopment of audio-visual devices such as the film the first. 
technological developments apparent to educators were those 
RU with mass instructional techniques such as the 
t ion picture, radio, etc. in the thirties and later, of course, 
elevision. By 1960 we had the possibility of a fairly sophisti- 
E sean Oey for mass instruction. AD. 
n 
ES s ae a EUR DIGEY of individual instruction 
Par EAT E eloped, although much more slowly. AS 
UE ation ore, S. L. Pressey had been working at Ohio 
testing or Do before 1920 on what turned out to bea 
vate e os machine. However, it wasn’t until the 
ea but ae a work of B. F. Skinner at Harvard and 
ana pendent work of military psychologists like 
er and Chapman, that teachi hi 
gramed learnin Bae a eaching machines and pro- 
was also revived Sud o the forefront. The work of Pressey 
was presented ith uddenly, it seemed, American education 
1 Actually M a technology of individual instruction. 
eS: were other elements in the developing 
logy of individual instructi ; 3 
fitted into. the. teachin poda which” are oon being 
picture, These othe: s machine: and programed-learnin 
the old Keystone dibus whose ancestor was probably 
y Stereograph, included listening units fot 


moa aorP 
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individual or small groups of students, individual filmstrips 
and slide-viewing devices, etc. Teachers in the western part 
of the United States have been using such devices singly and 
in combination with some success since immediately after 
World War II. 
n Teaching machines, programed books, listening and view- 
ing devices, reading pacers, etc., all make up the basis for a 
technology of individual instruction. It was inevitable that 
research workers would start inquiring into the possibility 
Of combining these two technologies—individual and mass. 
About ten years ago C. R. Carpenter at Pennsylvania State 
University experimented with a program analyzer device in 
a classroom, This combined film with individual response, 
including knowledge of results. E 
More recently, Lumsdaine and Klaus at the American Insti- 
tute for Research have studied the Harvey White physics 
Ims as used on television in combination with a programed 
book. Corrigan and Luxton have developed a response device 
designed to apply teaching machine principles to television 
Viewing. This device is being initially tested in California by 
the California State Department of Education. Several other 


. Classroom communicators have appeared on the market lately, 


and Carpenter and his associates are now experimenting with 
Broup programed learning techniques. A f 

This trend of combining the technology of individual in- 
struction with that of mass instruction suggests another trend. 
If you would, for lack of a better category, call every other 
Instructional technique used in the classroom “conventional 
instruction,” the possibility of developing an instructional 
System presents itself with the combination of the two tech- 
nologies with conventional instruction. 


INSTRUCTIONAL SYSTEMS 


There are several prototypes of instructional systems in 
existence. One is the PD Rochemont system for teach- 
Ing French, Parlons Francais. The earlier Zacharias program 
2^ physics developed under the sponsorship of the Physical 

cience Study Committee has some of the earmarks of such a 
pcm. In addition to a new textbook built around new con- 
ent and concepts, there are paperback books for supple- - 
menta reading, films, a laboratory manual, and an que 
manua . Some of the material is now being programed n both 
Machine and book form. It has been suggested that the spon- 
Sors intend to make other materials such as filmstrips and 
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tapes. Now this is a whole course and it is, to some de e 
programed by the instructional materials and the teac ners 
manual into a system of teaching physics. Technically, it is 
not such a system because it has been built atomistically 
rather than in accordance with the still nonexistent principles 
of instructional system design. The suggestion of fe possi- 
bility, however, is there. 


n MASS DATA 
PRESENTATION 
Su Roa g AN, 
INDIVIDUAL AND 


SMALL-GROUP 
AUTOMATED TEACHING 


Lectures, Film, Television 
Tapes, elc. 


Self-Instructional Devices 
Teaching Machines, Viewers 
listening Units, etc. 


Teacher-Student, Group Socio- 
Drama, etc. 


Study Periods, Library, ete. 


CREATIVE 


Painting, Composing, Problem 
PERIODS 


Solving, etc. 


Fig. 2, Instruction 


al systems—black-box concept. 


s ctional process can be broken down | 
paa tha Tinents of (a) mass presentation HRS (b) 
eae Benet ae automated teaching, (c) human 

5 dividual study, and (e) c tiv riods. 
(There ‘may be more or less.) Ássumi IM d- 
ing of objectives and content and further fee Mie 
had sufficient hard knowle md 


dge about the nature of these i 
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processes, such a system might be applied to an instructional 
problem. 

Information concerning the nature of the students, the spe- 
cific objectives, and content, etc., would be supplied the 
teacher-designer. Decisions would be made as to which black 
box to insert into the system at which point and which sub- 
System to trade off with another in the interests of the stu- 
dents, the facilities, the cost, etc. At this point an instructional 
System would have been designed. 

It can be argued that this is what the teacher does every 
day at the present time. But such an argument, while con- 
tainin an element of truth, actually does not cover the situa- 
tion; for we are talking about two orders of magnitude. 

Speculation about the possibilities of instructional systems 

y no means exhausts the discussion about the potential 
trends and growth of a technology of instruction. We have 
not touched, for example, on the conceivable role of com- 
puters, data processing in general, and the new possibilities 
of Storage, retrieval, and display of complex information. 

Enough, however, has been said to back up the thesis that 
We are at the take-off stage for a technological revolution that 
pienses to engulf education. I use the word pompe de- 
iberately instead of the threadbare fear-word "threatens." 
For it is only by this promise of the application of technology 
to education that I feel we have a chance to make the neces- 
Sary educational contribution to the solution of our difficult 
and exasperating national problems. 


The New Technology and the Educational 
ecision 


DONALD A. COOK 


Director of Programing, 
45ic Systems Incorporated. 


The general problem before us is how to integrate the two 
Chief demands of education: that it disseminate increasing 

, mounts of highly specific technical information to growing 
Populations, while at the same time imparting the capacity 
or intellectual distance, discipline, and detachment, together 
With love of knowledge and fundamental criticism which is 
Our educational heritage. The role of what is loosely called. 


ay 
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“the new media” or the “new technology of education” will 
be shaped by its capacity to help solve this problem. To make: 
clear the issties at stake requires some clarity about what the 
- "new" trends really are, and how they may affect the process 
of education. - : - 
The new media, which are often spoken of in a single term, 
actually consist of a number of devices and developments. | 
What is happening, I believe, is not a single revolution of one 
sort, but several, with various currents and counter-currents 
going on at the same time. 

These devices and developments have in common their 

 newness, their dependence upon electronic technology, and 
the fact that the traditional educational devices of speech, 1 
books, and chalk board are being supplemented. But the 
process of supplementation may also change the manner in 
which decisions are made in the educational process. The 
term “supplements” may conceal the deeper issues of the na- 
ture of educational decisions, 

I would like to suggest some categories into which various” 
aspects of the new technology may be classified, and then to ^ 
make some points about the implications of each one, for the | 
kinds of decisions that go into the educational process. 


DISPLAY 


. The first I shall mention are devices whose primary funca 
eae is Ss aply ind fgcubrHon of information: filmstrip i 
tape recorders, flanne 1 ; jector: inds | 
E e E oards, overhead projectors, all kini 3 

Such devices act primarily to display information in new 
“Ways,” Orgte distribute it from more centralized sources of in- 
formation. Some devices permit decentralized use. The ove 
head projector is an example. The control of its use lies at the 
point, in space and time, of imparting information to the 
student. It is directly in the teacher's hand. He can place * 
book into the projector, or make a sketch, and thereby multiply 
access on the part of a large group of students to stimuli. He 4 
. may at the same time be violating an outmoded copyright law 
—an issue which is coming to attention under the impact o 
modern methods of cheap and rapid reproduction. 25. 
Other devices are more centralized, in the sense that films 
or tapes of great lectures, for example, must be chosen by 
the teacher from an available supply. Content is redeter- 
mined, and the teacher must gain access to a piece o already- | 
stored information. The film or tape is not a device whic? 
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simply amplifies or multiplies his own informational or stimu- 
us material. Similarly, with closed-circuit television, he may 
choose whether or not to employ a given sequence, but the 
Control of the sequence is not in his hands. 

Use of some of these devices may require curriculum-. 
adoption decisions, since they pertain to content. Others do 
not, In either case, the use of new materials which must be 
ordered, rented, requested, or scheduled requires advance 
Planning on the part of the teacher. Such advance planning 
in turn requires knowledge that the materials and devices are 
available, an evaluation of their relevance and usefulness, and 

Sometimes prior approval of the decision to use. 


LIBRARY TECHNOLOGY 
The second mai 


loging and access devices, the traditional analogue for which 
is the card catalog of the library. Here modern technology is 


‘making its contribution to the system by which information is 
Classified, z z 


revolution 


puter q nat changes will accelerate as electronic and com- 

s evices, the micro-recording of information on cards, 
De ecome available, and as the storage, classification, and | 
quest problem Continues to mount, AER 

) affect the educational process by 
neing the ease of access to stimuli, The direction is po- 
t of eurichment, but as always with enrichment, | 
So much į e problem of an “embarrassment of rules.” Where 
alo, or 1S available, guidelines are required, and; skills 

> Or stud. 


touch ent and teacher alike may leave the riches un- 
“al ed for want of a way to read the menu and digest the 
X RESPONSIVE DEVICES 
The ex 


of in jos piplee mentioned so far have to do with the displa 
access to i D» With the control of its organization, and wit 

à However, the distribution of stimuli or informa- 
© part of Cur without an: response to such information on 
a learner, Furt ermore, stimuli which can govern 

the Ber € attention of a person do not necessarily’ gen- 

Often pa E. avior that the teacher wants generated, It may | 

Which ae e e that we use stimuli to hold the attention i 
"relevant to the behavior changes which we really — 

See in the learner. In this case the educator is follow- 
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ing the false trail of the advertiser. So I would like to mention 
thirdly, then, devices which take into account the response 
of the student. 

Of the many such types of devices, some allow the stu- 
dent's behavior to enter in some way into the decision makin 
of the teacher. The classroom-communicator illustrates this 

rovision. The classroom-communicator may let the teacher 
BAT the level and direction of class response, and he may 
modify any aspect of his presentation accordingly. 

The technique of programed instruction also incorporates 
response on the part of the student: that is, he must reply or 
respond to each instructional frame. But programs go further 
than this and provide feedback to that student in some form. 
"The most common form is the correct answer to each frame. 
which the student checks immediately after he has made his 
own pon CT. 

Programed ins on at its best goes fu; 
response and feedback tothe student are ofan’ eR 
which incorporates a agogi ign i 
V dis frames which REDE Design in the very sequence 

Consider the following exam le: A fr. 5 6 
pees tered and says, “A straight Wo dew E I 
corners of a quadrilateral is à diagonal line. Line A-B is a 
The student would re 
his program or ad 


press upon you 


but it is a very 
ctly without any 


é d 
changed tal, And aee pv. his Derceptud. behavior 
kind of sloppy pe dagogy, Programs available incorporate this . 

Tf, on the oti 


er h; 5 
line A-B (as diagonal) bet eae Were to present not only 


then say, “Which ame were to define “diagonal” and 
ae D M ich of the lines in the drawing is a diagonal, 


pedagogical design. The frame — 


—M M 0€ M4. E E E S 
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plied to entire sequences of frames. The main point I wish to. 
make here is that not anything which engages active behavior | 
on the part of a learner in small steps and tells him then how 
he is doing is necessarily a well-designed program in terms of 
imparting the behavior changes it is supposed to. A 
In this sense, programed instruction is not a "medium" of — 
instruction at all. In the first place, the stimuli involved, al | 
though now more often printed than in any other format, can — 
be presented in any available media which may be relevant. . 
For example, a program in listening skills may employ audi-  - 
tory inputs via tape, and require spoken responses. Programs 
can use any kind of stimulus input. The essential thing about - 
programing is the design of the instructional cycle in which — 
this input or increment of information calls for use on the — 
part of the learner, response by the learner, followed by feed- 
back in some form, such as the correct answer. h 
Teachers sometimes express concern about self-instruc- - 
tional programs as follows: “How can I make sure that the 
program is suited to the particular needs of my students? Can 
I adapt programs to local needs?" Such concern is not new. 
It properly exists in the case of textbooks. Its renewed state- 
ment may reflect the sensed power of a technology which not ; 
Only "presents" information but actually engages behavior. 
adequate solution to the problem depends upon effective 
methods of integrating programs into courses, and monitoring 
their effects so that local curriculum needs can be accommo- — 
dated. The logistic requirements which would permit this— —. 
Such as self-study rooms and methods of tabulating errors — 
and other student variations—are now only in the stage of. z 
anticipation and design. ; 


(o AE 


MACHINES i: 


Fourth, I should mention computers and machines of sev= - 
eral types. Once again there is a general feeling that since 
Computers and machines are changing everything else in the 
world, they are changing education in some uniform and ir- 
reversible manner. 

However, the functions which machines may perform are _ 
Not generally distinguished. I would like to mention three. — 
1. The first is purely administrative. That is the role of 
Computers as record-keeping devices, keeping cumulative .- 
Tecords in order, grade point averages and so on. The infor 
mation here never makes direct contact with the student, but 
18 mediated through decisions on the part of faculty and staff. 
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The student feels the impact of the record-keeping function 
through more effective decisions on the part of educators. 

2. Second, machines may be used in a more direct kind of 
contact with the student to accommodate individual differ- 
ences. An example would be sampling the error rate of the 
student on a unit of programed instruction, and as a result of 
such data (generated by the students), giving more or less 
of a certain type of item, branching him ahead, allowing him 
to skip over material he already knows, branching him back, 
causing him to review material that he is learning weakly, 
speeding up the rate of presentation or slowing it down, 
switching to a more dense track or a less dense track of the 
same material, etc, 

3. The third main function that machines can perform in 
the educational process is much more closely related to the 
moment-by-moment interaction with the student. This func- 
tion rests upon the design of the contingencies of instruction. 
This is the teaching machine of the form envisaged and de- 
veloped by Skinner and his associates. 

Here the emphasis is not upon groups, individual differ- 
ences, slow tracks and fast Gaels, but rather matters such as 
the following. When a unit of programed instruction is put into 
an appropriate teaching machine, each frame is isolated from 
the frames before it and the fram 
the student cannot look back to find 
answer. He cannot turn the page an 


Signer of the program to design 

at it a pedorm its Auction 
econdly, the fram 

GR mo EE : ORO and feedback may all be pres- 

turns pages to reveal th 

no longer sees the frame to whic 


There is mo time lag in an ideal teaching machine; that is, 
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likely to be critical in generating new behavior, such as a 
sense of rhythm; or sequences on induction, such as James | 
Holland at Harvard has developed with children; or pre- 
verbal matching of stimulus patterns such as Wells Hiveley 
has developed, wherein children learn to match forms of al- 
phabetical shapes before they learn reading and writing; or 
in programs in developing drawing skills. 

These immediate “zero-second” feedback acts are of ex- 
treme importance in strengthening the behavior that is being 
developed. That is another function which machines might - 
perform. 

The fact is that few machines in existence today perform 
these functions adequately. For example, when programs are 
advanced to expose the correct answer, the frame to which it 
is the correct answer disappears from view. If the frame aper- 
ture is widened to prevent this, two frames at a time can be 
Seen. These and other limitations will not be overcome until ' 
responsible developmental work is given adequate support. 


SIMULATION 


The fifth process I should like to mention is that of simu- 
lation. A simulation is simply a small-time copying device d 
for some large-time process. The game Monopoly is a simula- . 
tion of a certain kind of economie situation. 
Simulation first appeared in business games—in an attempt 
] to compress the process by which management decisions were 
made: how to price, how to inventory, how to distribute, how 
to market, how to mix products, and so on. J 
But in education, simulation is beginning to make an inter- 
esting appearance, Economists at Chicago and Michigan have 
developed an economy which second- and third-grade chil- 
dren play with, and as they play with each other in making 
the decisions of this economy, they gradually evolve such 
things as barter, the division of labor, the price structure, the 
Competitive market, price-fixing, regulative legislation—in 
Short, a social system. These institutions and practices need 
not be taught as out-of-the-book abstractions, because the 
Processes, coalitions, and agreements actually develop in the 
Classroom. Then they get named, discussed, and serve as the | 
Object lesson for discussions about the economic system in — 
the social order, * 
James Coleman at Johns Hopkins has simulated political 
Campaigns and the election process for students to participate — 
M, to provide experience with coalitions, long-run versus 


Jw v" ee ai 
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short-run effects, ways of aligning different interest groups, 
and other phases of the political process. 

Some simulations involve other people directly, and the 
response to your "move" is the decision of one or more players, 
whose identity you may or may not know. In other cases an - 
individual simulates with a computer or other device into 
which the decision rules have been programed. In others, 
players are in touch with. each other, but anonymously, 
through a computer which mediates their decisions so that 
nobody knows who is who. Many interesting variations are 
possible. 

Coleman has also had adolescents of high school age simu- 
late the "rating and dating" process, with apparently profound , 
effects upon the social outlook of some of the participants. 

All simulation has the feature that time is “collapsed”; that 
is, the long-run consequences of behavior appear quickly, 
with a heightened instructional effect upon the learner's be- 
havior. 

Some simulations have the property that roles may be ex- 
plored. In a business game you may be asked to be the man- 
ager on a given day; another day the seller; another day the 
advertiser. Whatever the nature of the roles, performance in 
any one of them comes to be affected by exposure to the 
full set of roles in the network. 

A student may be asked, in a biology course, to decide 
about the evolution of the species, whether to step up or | 
slow down the rate of random mutations, and thus simulate ' 
Over very rapid stretches the effects of small changes upon 


many, many generations of the species. Whether the mutation _ 
will contribute more toward 


the survival value of the species 
or to lethal effects will appear quickly in the simulation. Evo- 
lutionary models, in other words, can be simulated, 


EDUCATIONAL DECISIONS 


l ues, as they move from 
the laboratory, out into the special school, and PER be- 
> will bring changes of many - 


Is 
this not the hidden question? I think. hos cvi. QU down? 


3 B : ; however, the question 
points to an anxiety which has to be explored rather slowly 


w— PL 
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and in some detail. It seems inevitable that roles will become 
more diffuse; that is, teachers who are used to participating 
in a given pattern of decisions will find that pattern shifting 
with respect to the kind and amount of control they have 


over the flow of material to students. Some will have to par- - 


Sapate even more than they have in some decisions, and some 
ill participate less in other areas. What is likely to result is 
a new pattern of stratification for the teaching eres 
There would, for example, be greater demani 

tion, always a very difficult aspect of the educator's role. The 
time that gets lost first and early in the game, as the course. 
load increases, is the time to prepare and keep up. I think it 
will be incumbent upon educational institutions to build 


forprepara- . 


buffers which will allow more and more preparation and 


keeping-up time. á 
We will probably see a distinction between clerical assist- 
ants and professional assistants, between people who handle 
details such as data collection and tabulation at a white-collar 
but nonprofessional level, and the professional assistants, who 
may also participate in such activities but who are in teaching 

training d 
more advanced professional positions. 


SOME DILEMMAS [ 
As these aspects of the new technology get implemented; 


E 


emselves, and who will gradually move up into the — 


there are certain kinds of polarities, “either/or” issues, which — 


expect to see come to the surface in a rather sharp way. 
They already exist and they are characteristic of dilemmas of 
Contemporary education duds but the new technology is 
ely to make them more acute. i 
One of them is that of specialization versus the broad funda- ` 
mental liberal education. I think it would be a false hope to 
lieve that the new devices which do teach effectively and 
aster are going to relieve us of the problem of making funda- 
mental decisions, to lull us into the belief that since all this 
New gadgetry can teach anything, there's no need to decide. 
what is essential; that we can just expose students to anything 


at anybody might claim is worth their learning, because our — 


new methods will just pack it into their heads. Y 


S : 


.. Well, it isn't so. It especially isn't so if the new beer i 
s 


is put to work at teaching students the intricacies and details 


of highly specialized performances which may be well out of 


ate five years from now or a decade from now. 


a” 
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That decision will become more acute, I suggest, rather 
than less acute, as educational technology becomes more 
powerful. 1 Y 

I believe that one of the major impacts upon higher educa- 
tion of programed instruction specifically will be the delivery 
of freshmen who have greater skills of analytical thought. 
"There is ample evidence to believe that rograming in very 
basic subject matter can build up verba repertoires which 
turn people into better readers and better thinkers. I am now 
talking about the impact of materials introduced from the 
second to the eighth grade, even. 

But remember that our new skills in imparting “informa- 
tion” will not affect the very important role of undoing in edu- 
cation, and for this the wise teacher is of great importance. 

By “undoing” I mean that by the time eople arrive at 
school, they are already packed with a lot of mad ideas, and 
you know where they get them as well as T. The role of the 
educator is to allow the encapsulating shell of those ideas, 
whether they be from mass media, from the local community, 
from the family, to meet the test of liberal criticism. 

To teach logic and history effectively is to generate canons 
of criticism, consistency and perspective, which will encounter 
enemies in the student himself. The teacher must help the 
student grapple with those enemies. 

` I have taught students who refused to believe me when I 

said that the Communist Party had once been legal in Amer- 


ica. Not whether it should be, mind you, or not; simply that 
| it once had been legal in this country. They refused to believe 
a matter of historical fact, 


These same students could not un 
The Nation 


advertising. 

This one example, drawn from experience at an overblown 
"community college,” could be extended in subject and mul- 
tiplied across the country. 


What I am trying to say here is that the tole of the wise, 
intelligent person will become even more acutely in demand 
because, in my opinion, such people are always in short 
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supply. There is a scarcity not only of people who are "full 
of knowledge," but of people who know how to confront. 
students with the interactions that they are now having with 
whatever it may be: computer-mediated teaching, programed 
instruction, new mathematics, new science, new social science, 
etc. These things have powerful effects upon the young .— 
learner, and he will always need an individual who can evince 
a deep and genuine care for the intellectual meaning of what 
is happening to the student. The effect of the new technology. 
in extending the educational process, will be to increase the 
demand for this kind of teacher. 


CLOSING THE LOOP 


When I was at Princeton—fortunately it was my first college 
year—I had access to the library stacks, as any undergraduate 
did at Princeton. ie 

When I moved to Columbia, I no longer had access to the 
stacks, Books were “located” in the card catalog and requested 
at a desk, (Fortunately, the graduate libraries maintain open 
collections.) If the effects of the new technology are that any- 

dy can get anything as long as he knows how to ask for it, 
We must remember that part of what is learned is simply 
what there is to ask for. That year of mine “hanging around 
in the stacks at Princeton taught me an enormous amount 
about man’s attempts to organize his knowledge, and brought 
me to materials I might never have encountered otherwise. 

ew automated libraries may become extremely efficient in 
potting in ten seconds any book asked for, but knowing what 

ook to ask for may require its own equivalent—perhaps auto- 
mated also—of the “random walk” in the library stacks. This 
is the requirement that we “close the loop,” and encourage 
and permit the learner access back up the path to the sources 
of knowledge which are flowing towards him in even greater 
amounts. 
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Facts and Fallacies about New Media in 
Education 


DONALD ELY 


Director, The Audio-Visual Center, 
Syraouse University 


No one can speak authoritatively about all of the new de- 
velopments in educational technology. The new frontiers are 
too vast, too complicated, and changing too rapidly, 5 

There is probably no better statement concerning the tenor 
.. of our educational climate than the opening lines to the Tale 
of Two Cities. 


Tt was the best of times, it was the worst of times, it was the 
age of wisdom, it was the age of foolishness. ; 


g some of our educational 
dilemmas, we certainly wonder whether it is truly a time of 

trouble. And as we survey the 
Lam afraid we are in the position 
ed for a compass. The clerk replied 
that you could make circles with but _ 


are many rumblings about 
replacement of teachers because of new machines which will 
ons. At a time like this it is 


eat claims befor arried - 
away by irrational thinking ina duties 


ay. We m call these state; - 
Media in Education.” 


word.” arily be considered as the “final 


i New media are “audio-visual aids.” 
| media" term has come into ily a a 
titles of the NDEA (National RH EIC 
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term actually includes all the traditional audio-visual media 
motion pictures, filmstrips, slides, recordings, pictures, over- 
head transparencies, exhibits, displays, community resources, 
ete.), but it also includes television, teaching machines and 
programed materials, the so-called language laboratories ( E 
prefer electronic classrooms), computers, and other techno- - 


POTENTIAL DEVELOPMENT OF 
INSTRUCTIONAL SYSTEMS 


MASS 
INSTRUCTIONAL 
TECHNOLOGY 


CONVENTIONAL 
INSTRUCTION 
METHODS 


INDIVIDUAL 
INSTRUCTIONAL 
TECHNOLOGY 


logical devices, Technology is not just machines and men ir 
a complex, integrated organization of men, megan x Sd 
Procedures, and management. New media by themse ers 
neutral nothing but distribution systems, but as wa a 
Sine men, ideas, and procedures in an organized fas 
We begin to see an instructional system. à 

8. Som d are being used ES educational problem : 
FACT. The problem comes first; technology follows ee po ; 
Sible solution to the problem. For example, the pro ue 
Increased enrollments has been solved, to some degree, Dy p 
Use of television. The case studies involving the use of broa ; 
Cast TV and CCTV seem to multiply weekly. One of the ms 

amatic programs utilizing TV is the Midwest Airborne el EE 
Vision Experiment. The two primary objectives in using " 
Structional television seem to be instructor mu d ET 
‘nage magnification. Another problem is centered aroun 
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increased emphasis on spoken language, but how to teach: 
‘more people a skill which requires individual practice and 
instruction? The phenomenal growth of language laboratories 
_ confirms the potential of technological solutions. But let's get 
away from the language laboratory term and call it the elec- 
tronic classroom. There are many uses besides language in- 


LANGUAGE LABORATORIES IN THE PUBLIC SCHOOLS; 1955. 1962 
^ fin thousonds) 
10 


is abge Gt language laboratories in the public schools, 1950— - 


ne indicates estimates as com 
5 a pared to actu 
survey figures of the Technological Development Project.’ 


struction. Various educational institutions are using this type 
of facility for speech, stenography, music, and Aes fields. 
The basic ingredients for the langiage laboratory or electronic 
classroom are a message source and a headset. In an ele- 
mentary school it may be as simple as this, This situation may 
be multiplied by adding a microphone, and finally the whole 
classroom can pick up material from one or more a eA 
each student using an individua] tape recorder, The instructor 


1 “Studies in the Grow 


a tall 
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uses a master control panel which permits individual commu- 
nication with each student. 
The advantages seem to center around the following: 


a. Student actively participates for the full period. 

b. Interest and motivation are increased because the student is 
BGS convenient facilities for immediately evaluating his 
work. 

€. Student can get private assistance from the teacher through 
his inter-communication facility. 

d. Systems provide facilities for student to progress at a rate 
equal to his ability. Talented students need no longer be 
retarded by slower students. 

€. Both the administrative and teaching talents of the instructor 
are increased. He can control and instruct more students in 
less time. 


. The disadvantages are primarily financial, and also in the 
time required for the preparation and evaluation of materials 
by the teachers. Some schools are using portable electronic 
classrooms. 

A third educational problem is the increased responsibility 
We want students to assume for their own learning. The teach- 
ing machines (or autoinstructional devices or programed mate- 
tials) offer a partial answer to this problem. Dael Woelfle, 

xecutive Director of the American Association for the Ad- 
Vancement of Science, has said this about the teaching ma- 
chine: “There are several reasons for watching this develop- 
Ment with continuing interest. It is the first major techno- 
logical innovation in education since the development of print- 


- ing.” I don't agree entirely with this m of view, but I do 


elieve that a major contribution will be made by this move- 


ment, 


The unique advantages of the teaching machine are: 
a, Every student is continuously involved with the task, a condi- 
tion seldom obtained in the classroom. 

b. Learning is completely self based: the leamer can proceed 

as slowly or as rapidly as his ability requires. 
€. Motivation to learn becomes very great as the result of con- 
tinuous success built into the program. A MR 
d. The teacher is relieved of his responsibility for eR 
routine learning, thus leaving time for the development 
creative and critical thinking skills. 


The only major disadvantages to the teaching machines seem. 
‘to center around the time required for the development of 


Fie 
a E^ * 
4g : 
programs and the general lack“of availability of programs at 
_ the present time. 

"There are many developments in the area of self-instruction 
- which are not programed in the manner of teaching machines 
or programed textbooks. Other new technological develop-. 
ments which offer less obvious applications to education are 
the devices which are enabling industry and the military to 
miniaturize all types of matter. Photographic images are effec- 
tive. Transistors are “old hat" as one observes the new field of 
molelectronies which uses the molecule as the basic electronic | 
element. ; 
One danger I continually see is that technology is almost 
always ahead of education. If we try to adapt new techno- 
- logical developments to education before a problem has been 

defined, we are in danger of a misuse of these new tools. 
3. Teachers will be replaced by new media. FABLE. 
Teachers will not be replaced but their roles will be changed. 1 
They will never replace the teacher, any more than the auto- 
matic washing machine or the coffee percolator will replace - 
. the housewife. They won't eliminate the teacher shortage, 
although they should help the teacher to do a better job with 
more students. These are teaching tools, and their greatest 
- promise lies in their use by thoroughly competent teachers. 
_ Lalso belieye that no school should expect a teacher to per- 
form any task that can be performed as well or better by mod- 
em technology: radio, television, films, etc. If a machine can 
spiace a teacher, poene it should. 
one scans the history of technological innovations in ' 
education, he would EA rononnead deas Rn the par of 
educators. Most recently teaching machines have received this 
treatment, Ten years ago it was TV. Thirty-years ago it was. 
. the sound film and radio. Then we have to jump back 500 
years to the Gutenberg era, And finally two thousand years 


m ae B.C.) to the concern expressed by Plato in his 
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This discovery of yours will create 
souls, because they will 


to the external written character 
ai " b 
. selves. The specific whi nd not remember of them 


memory, but to reminiscence and you give your disciples not 


hey will be hearers © 


a nothing . . . tl i ire- 
some company; having the show of WEB dod E 


-— Se 
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Two thousand years of manuscript culture lay ahead of us 
when Plato made these notes. We can imagine what he would 
say about Gutenberg and Marconi. Technological innovations 
will change the role of the teacher—not replace him. 

4. Innovations such as the introduction of new media are 
usually activated by administration. FACT. A recent report on 
educational change in New York State reports that 


New types of instructional programs are introduced by adminis- 
trators. Contrary to general opinion, teachers are not change 
agents for instructional innovations of major scope. Implication: 
To disseminate new types of instructional programs, it will be 
necessary to convince administrators of their value. 


This statement is made not about classroom practice, but 
about new types of instructional programs, which usually 
touch several teachers and which may require breaking up 
old work patterns. p 

Instructional changes which call for significant new ways 
of using professional talent, drawing upon instructional re- 
Sources, allocating physical facilities, scheduling instructional 

e or altering physical space—rearrangements of the struc- 
tural elements of the institution—depend almost exclusively 
Upon administrative initiative. 

Authority is a critical element in the shaping of institutional 
decisions, Schools depend heavily upon administrative author- 
ity in decision-making. Consequently, the control center of 

e institution, as schools are managed today, is the adminis- 
trator. He may not be—and frequently is not-the original 
Source of interest in a new type of program, but unless he 
Eives it his attention and actively promotes its use, it will not 
Come into being. 

5. Technological innovations in education will save money. 

ABLE, Technological devices cost money. This money is 
Usually a major capital outlay item. Any major innovation, 
Such as a closed-circuit TV installation or an electronic class- 
Toom, is a major investment. This equipment will not replace 
teachers, as we indicated earlier. Why, then, do we expend 
these funds during a time when the expenditure of every edu- 
Cational dollar is carefully scrutinized? Primarily for the im- 
Provement of instruction. This is difficult to measure in a 
Quantitative fashion, but I am convinced that it does occur 
When technology is used to solve specifically defined educa- 

Onal problems. 
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The most intensive study made regarding cost of technol- 
ogy, in this case television, was by Carpenter and Greenhill 
at Penn State University. (“An Investigation of Closed-Circuit | 
Television for Teaching University Courses.”) The graph 
below is a summary of their findings. The break-even point - 
between conyentional instruction (in groups of 45) and tele- - 
- vision instruction was estimated to be about 200 students. | 
There are many facts in the report that clarify this statement. 


COST PER STUDENT CREDIT UNIT OF TELEVISED AND CONVENTIONAL . 
INSTRUCTION FOR VARIOUS NUMBERS OF STUDENTS ° 


20 


IT UNIT IN DOLLARS 


COST PER STUDENT CREDI 


è 


—— 


100 


Cost per credit unit: television instruction 


... Cost per credit unit: conventional i i 
195/1957 onal instruction 


6. The option to use new media is decreasi: 
must face the fact that we are in the o cer nie W 
tion, Population, knowledge, and technology. We know that 

there are 83 babies born into this world every minute. This 


2 “An Investigation of Closed-Circuit Televisi i iversi 
- Courses," Report No. 2, Instructional Television R Be Hi ee 


and L. P. Greenhill, The Pennsylvania State RUPEE de 


Ta 
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results ultimately in an increased school population. In 100 
years mankind has doubled. In just three more decades, the 
World population will nearly double again. Are you beginning 
to feel this push in your institutions? 

We know that over 40 million people are in school in our 
country and that nearly one-tenth of them are in higher edu- 
cation. How will we handle this flood? 

There is an explosion of knowledge. Oppenheimer has said 
that over 90 per cent of the scientists who have ever lived 
are alive today. Literature in the field of chemistry doubles: 
every eight and a half years. 


As we look at technology we see the fruits of new knowl- - 


edge, (New consumer goods continue to appear on the mar- 
ket, Think of the developments over the past five years: 
Stereo sound, improved automobile maintenance schedules, 
products, ete.) , 

In the social sciences and humanities we see new nations, 
new literature, and implications of new knowledge facing us. 

The fantastic growth of missiles and rockets compounded 
with the computer control systems force new demands on 
Eiucátion to provide the trained personnel to handle informa- 

lon, 

Add to these explosions the fact that we continue to report 
Shortages of teachers and classrooms, and we end up with a 
simple statement of our total educational dilemma: There are 
30 many, needing to learn so much, in so little time, and with 
so few teachers. á 

The development of kits of instructional materials compels 
teachers to use many media.. Major revisions in the science 
and mathematics curricula incorporate new media. Kits of 
materials are appearing with increasing frequency on the edu- 
Cational market. D 

The option to use or not to use new media in teaching is 
rapidly disappearing. Thirty years ago the farmer had the 


Option to use a team of horses or a tractor. Today the farmers. 


Option is gone, Twenty-five years ago the secretary had the 
Option to use longhand writing or a typewriter. Today the 
Secretary's option is gone. Twenty years ago the carpenter bad 
the option to use the hand saw or the power saw. Today the 


Carpenter's option is gone. We had better accept the challenge 


at faces us today. 


When we look at the new-media field we are looking at a 


field concerned with information: its movement, its reduction, 
its coding, its processing, its manipulation, its storage and 


^ 


N 
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retrieval, and its presentation. This is the library of the futur 
—a computer-based system. New data-exchange systems are 
information-processing units. 


SUMMARY 


So what. What can you do about these new developments? 
If the use of new media is so inevitable, what can you do to 
handle the demands which will confront you? 


1. Decide upon specific objectives when you plan. Define 
objectives in behavioral terms—then select the materials 
and equipment to help solve the problem. Try the Lass- 
well formula. (Who, says what, to whom, how, and 
with what effect?) 

2. Experiment with new media. Use a tape recorder as a 
"second teacher" in the classroom. Try programed in- 

structional materials with a group of students. Become 

informed about the new development and investigate ' 
the resources locally available for implementation of 
those ideas which are most feasible for your curriculum. 

Once you know what you want to do with new media, - 

be firm in your request for specific materials and equip- 


ment. Indicate that you are ready to show that in- 
creased productivity can result from intelligent applica- 
tion of technology, 


« Start where you are, with what you have, and do what | 
Te You can do no more, but as teacher-leaders 
0 res do no less. A friend of mine told me about 

: A igh school principal, who said, “Edgar, if you and 
s on't do this, who Will?" I ask you the same question 
about our part in improving the teaching-learning 
Process: If you and I don't do it, who will? It has been 


said that “For the tri h C : 
that good men do nothing.” of evil, it is only necessary 


e 


It was the best of times, it 
age of wisdom, it was the es VR 


It is out of such times that brave men forge their victories: 


THEORY, CHALLENGE AND CHANGE 51 


Conflicting Values in the Secondary School 


EDWARD J. GORDON 


Associate Professor of English 
and Director of Teacher Training, 
Yale University 


Anyone who has a concern for American secondary schools - 
is bound to be both encouraged and discouraged by what has” 
been happening to them in the past five years. On the one 
hand, the schools are more and more accepting the fact that 
one of their major purposes is to present a quality pus 
in subject matter; on the other hand, the very emphasis on 
Subject matter makes it too easy to neglect the emotional life 
Of à student and in so doing neglect bis system of values. 
Challenge and high standards are the seeds from which all 
good will grow, but challenge, in a heterogeneous school, can 
quickly become brutality. 

l Never before have the possibilities been greater. The 
| liberal arts colleges, after neglecting the schools for fifty | 
years, are doing penance. Not only are they moving into 
aster of Arts in Teaching programs to prepare teachers tor | 
the high schools, but also are they working with the best o! 
ose teachers to produce curricular materials in languages, in 
mathematics, and in science. We wait for a national push in 
the humanities. 1. 

More and more good minds are going into secondary school 
teaching. Now the schools are left with only the central ques- 
Eo Why do they exist? What are they expected to accom- 
plish? ; 

And I suggest that the answer ought to be what it has 
always been: to produce a free, reasoning person who can 
make up his own mind, who will understand his cultural 
tradition, and who can live compassionately with his fellow 
man. In judging a school, I would want to know first what its | 
Braduates care most about. : 

The world that I am asking for is a long way off, but it. 
Should be our next point of business. The most bitter attack 
in recent years on the secondary school philosophy was made, 

| Not by Admiral Rickover, nor Arthur Bestor, nor the Council: | 


for Basic Education, all calling for more subject matter, but by 
John Hersey in his book The Child Buyer. He argued there 


Tome 


i restricted to those who have 
_ their lives. The only way to 
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that the nation is more interested in using its children than in 
educating them. Defeating the enemy seems now a more per- 
tinent objective than the true education of the young. We see 
this in various trends. Government money goes largely into 
retraining science teachers; state legislatures, in increasing 
numbers, are ordering courses in communism versus democ- 
racy; and censorship of materials in the humanities is the 
central fact in the choice of books for too many schools. I 
agree with Mr. Hersey’s thesis that we are losing sight of why 
schools exist. à 

I said that the possibilities were never greater, but we may 
go wrong on the use to which we put these possibilities. Even 
children’s games are being replaced by push-ups and chinning 
contests to see if we are stronger than the Russians. Society's 


- pressures, reflected in the schools, may subvert the whole 


process of education, 

The teacher and the student live in a world mad with 
dichotomies. The teacher is asked to teach the American ex- 
perience and the values of the Founding Fathers, If he 
teaches them so well that students believe them, he is often 
castigated for being un-American. If he teaches kindness, 
peuerostty and good will, and tries to make his school a real 

ouse of learning, the teams may not win; they may not have 
that knock-'em-down Spirit—or they may be too busy reading. 


If a man dedicates himself to b i i 1 
teacher and works hard at his s ebd Ra acct ae 


only profession where no matte 
often be paid the same as a | 
wall. He is soon made aware o; 
ing is respected only by a smal 
E discover S lit can h 
a vigorous mind. But within 
school teaching he knows tha 


how good he gets, he will too 
loafer working behind the next 
f the fact that quality of teach- 
1 group of grateful parents who 
appen to a child in contact with. 
his own profession of secondary 
t up means out. Advancement is 
not made teaching the center of 


e r to become a “success” in too many 
schools is to give up teaching. 


OPPOSING VALUES 
The student operates in a world in which he is asked to 


. accept two opposing sets of values; the one that is in theory 


taught in the books he reads and the one which is operatiye 
in the school and in the society which makes up his larger 
world. He is caught between what he is Eee 

and what the world rewards as beliefs. And this split is what 


to believe: 


ubject, he finds himself in the 


Era- 
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according to Karen Horney causes the neurotic personality of - 
our times and the high incidence of mental breakdowns. 

The student is exposed to a world of movies which em- 
phasize a world of sex; he knows which ones to attend because | 
they are labeled “For adults only” and he finds them on a 
page headed “Get more out of life; go to the movies.” On TV 

e finds a world of violence where it is commonplace to kick 
a man when he is down, or to shoot him in the back. It is a 
world of brass knuckles. He learns about the good life in the 
hands of the image makers and the status seekers. No longer 
can he believe the poetic corn, “Getting and spending, we lay 
Waste our powers.” He learns soon that a man is judged by 
the car he drives. And teachers might fight back against this 
attitude with a play like Golden Boy wherein Joe Bonaparte, — 
and his name is significant, says, “When you drive a car, youre 
“looking down at the world . . . how I love to stroke that [ 
Eas." So far that is 100 per cent American, but when Joe dies 
in the very symbol of his success, the book teaches a different 
lesson, a lesson that English teachers learn early in life it is not 
healthy to talk about in class. We know that the most preva- 
lent plot in the twentieth-century novel is the plot of the 
Eolden touch. Midas wishes for the golden touch, he gets it, 
and in using it destroys what he loves most: We see the modi- — 

Cations of the pattern in the twentieth century's concern with — 
the Faust legend, that a man will sell his soul to get what he 
Wants and what he wants is no longer knowledge but gold. 
But we prefer to teach the Sunday School lessons of Silas 
Marner and A Tale of Two Cities, emphasizing how a good 
Woman can reform a miser or a drunk. And so we teach girls. 
lo marry sad people in the hope of reforming them. And so 
With these “happy books" we spread desperation in the world 
' because we teach what is not true to life. We even transform — 
the Faust legend. In The Devil and Daniel Webster, a safe 

ook, we prefer to think that one can sell his soul if he has a 
fast-talking lawyer like Dan Webster who can outtalk thei 
devil and so redeem a man before it is too late. The generality 

Want most to emphasize is that we cannot teach worthwhile 
Values without grappling with reality—and reality is one of the 
ast things we can teach. : 

And so we come to my central concern, the teaching of - 
Values; and I don't know how to define the word value. I find 

t the most elusive term in education—and the most over- - 
Simplified. Whenever I think about the idea, I am left. with 
many questions. How do I know a person holds a particular 
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value? Can I find out by asking him? I don’t think so. We 
know the person who said, “I can’t hear what you are saying 
because your actions speak louder than your words.” In other 
words, what a person believes can be worked out only by ob- 
serving him over a long period of time, in many places and 
situations. And students are always surprising us. When I 
have seen them need great moral courage, there are often 
reversals in the behavior one would expect. And to what de- 
gree will a person hold a value if he is put in a moment of 
extreme tension? I know this man is religious; he says all the 
right prayers, but would he die on a flaming pyre with St. 
Joan? What is his breaking point? Are there issues on which he 
would not break? And so it is with kids. Those who will take a 
stand have to be ready to walk a very lonely road. The lesson 
of the crucifixion is no idle legend. A society always kills, in 
one way or another, its best people; and is redeemed after- 
ward by the knowledge of what it has done. 


A WORLD OF CONTRADICTIONS 


We see, then, the child of our schools growing up in a 
world of contradictions, a world that encourages him to pick 
the worst of its value system because that is what to the su- 
perficial glance seems most rewarding. We also have the sec- 
ond dilemma of attempting to fathom the ocean that is the 
human mind; we understand these problems only by bringing 


to them the simplest of simple minds, and by misunderstand- 
ing all the real issues. 


We can now turn to a 
take on a value System? In 
psychologist I find that students accomplish this through the 


process of identification. But try as I may in thi I find 
no answer to the more ce F M EUR 


dent identify with this person rather than with this person? We 
can be sure of one thin 


speaking to his wife, 
their son who is about to take off on a 


+ 
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What the school values, then, the students will tend to 
believe is important. 

Let us probe further on the relation of a school to a value 
system. I don’t know how good values are taken on, but be- 
cause I don’t know, I do have strong convictions on the sub- 
ject. The first is that the school itself as an institution cannot | 
contradict what it is trying to teach in the classroom. It can- 
not teach the value of freedom of inquiry and at the same time - 
censor books and ideas. It cannot teach the value of individual | 
dignity and disregard student opinion. It cannot call for re- 
sponsible behavior without allowing students—and teachers— 
to have responsibility. It cannot be built around the govern- 
mental structure of a boss who dictates school policy and then | 
. &xpect to produce students who really believe in a majority 

"rule, or even that a human being matters. Y : 

My second major conviction is that values are taken on only © 
through concrete experiences. Let me modify this idea a bit. 
What we call the intelligent person is the one who can see 
Connections between things and see them quickly. He can 
understand a death in a family without living the experience. 

€ can develop empathy for other human beings by AD 
about them. To understand how another person will fee 
under an unkind word or act, he does not have to be severely 
hurt himself. The slow person will not make connections. 
quickly; he understands unkindness only when one is unkind 
to him. Abstractions mean little to him because he cannot | 
connect them with concrete instances. I have worked in one 
school that spent much time deliberately manipulating the 
environment to encourage a valid system of values in its stu- - 
dents, T have worked in another in which to raise à question. 
9f value would have been as ridiculous as to suggest a course 
In the mating habits of the penguin. In the latter school we 
asked that the students study; we even gave them homework. - 

e also offered an extensive program of night basketball so 
that the students would not have lonely evenings with a book. 
-We were surprised when they went to the movies on’ other 
nights. We wondered about their parents and forgot about | 
ur own example. : i 

COMMUNITY SERVICE 

In the former school the students, many of them, spent 

Weekends in workcamps, painting and plastering in the slums. 


hey spent their summers working among Indians, for exam- 
Ple, building recreation centers for young people, or digging - 
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irrigation ditches. In the city they cleared vacant lots for 

laygrounds and staffed them on weekends when they could 
por been hanging around the drug store. Many of them 
worked for an hour or so, a couple of days a week in a hos- 
pital, carrying trays or rolling bandages. They worked with 
adults on committees dealing with housing problems in newly — 
integrated neighborhoods, on gs tensions growing in the 
community. In a word, the philosophy of this school was that - 
we should be of service to the community. The outside world 
was a place for testing and shaping what we believe. The 
other school thought of itself as an entertainment center for 
the community. The community came only to admire, to build 
the egos of those few who could shine. What we do, then, 
matters far more than what we say. 

My third conviction is that we need to be more clear in 
schools about the values we want people to have. Because one 
doesn't just have values; he values something. We should be 
‘clearer on what thalomething is. Everyone has values; the À 
ficat in ite comes from those who value themselves more 

an others. The major pu ion i: is 
i of selfishness, jor purpose of education is the overcom 
. My fourth. conviction, and these convictions are mounting 
2 intensity, is that no one can value anything until he values : A 
tard Ang the only way to get a student to value himself 

to give him a sense of accomplishment, an idea that some- 
"thing he has said or done is worth while. We then build his 
ine ot UTE But schools are too full of defeat for all 
girls The est students, the best athletes, and the best-looking 
d very structure of the typical class is based on finding 


out what the student does not know. We too often ask: When _ 


ce to participate, to feel 
‘ of his days at Harrow: 
ays trying to find out what I didnt 


know, instead of what I did kn i i 
never got a chance to say so.” Oi ee tor stony D 


In the Yale-North Haven Summer School, a part of our 


her example, we gave — 
holds on students. We 


ssful experience every — 
We set general problems that 
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each could solve in his own way. We tried to make each 
person value himself. We made special efforts to search out 
those overly quiet people, of whom there are so many, who 

ave learned that keeping their mouths shut is the best way 
to face the challenge of a hostile environment. Our Yale stu- 
dents tried to be friendly with them, to find out and to en- 
courage their interests. The last idea would seem platitudinous 
to those who have had much success in the world of schools, 
but it is central to the process of living and learning. The abil- 
ity to get along with our neighbors depends largely on our 
ability to get along with ourselves. And getting along with 


ourselves depends on our own sense of self-respect, the image _ 


that we have built of who we are. Happy people are content 
with themselves; they have no other role to play. They need 
no victims. Respect for themselves will be mirrored in the re- 
Spect they allow to others. 


ENCOURAGEMENT AND BOOKS 


* Students are especially anxious about two main things; they 
want to belong and they want to be noticed. The psycholo- 
gists talk of determination and how character is formed in the 
first six months of life. They tell us that from then on, in 
moments of tension we regress to childhood patterns of be- 
havior. All well and good. As an intelligent reader and ob- 
Server of life I agree with them; the evidence is on their side. 
As a teacher, though, I know that we can change a student's 
image of who he thinks he is. With encouragement and with 

Ooks'we can change the role he is playing in life. But this is 
a conscious process of getting the right books in the right 

ands, of providing the right experience at the right time. It 
means knowing the book and knowing the student. Needless 
to say, it means better educated teachers, who read books. 


| 


d it means staffing the school with people who care about 


all the students. 
And if we set ourselves the task of changing people, we 
ave to set up many experiences in which a student can bave 
Success, How many students in a particular school during this 
Year will have a chance to take part in a play, do dramatic 
readings before an audience, paint pictures, play or sing good 
music, produce a bit of sculpture, play on teams? How many 
in other words will get a sense of accomplishment and de- 
Velop a sense of the proportions of beauty? 3 i 
A good school must offer a student a sense of fulfillment 


Which comes to those who use their talents and so develop | 
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respect for themselves. We cannot ask TD for public yj 
education on the grounds that “frills” have been eliminated; 
and we cannot assume, as so many recent public statements 
have, that anything beyond Latin, mathematics, and physics. 
-is a “frill.” This type of thinking has been too prevalent since 
the first Sputnik took off with a dog as cargo. 

- A humanistic education does not have a use. It frees indi 
viduals: for a search after an elusive truth, and the search is - 
full of danger. But a greater danger, in our dealing with 
totalitarian states, is that we may get to imitate them. We may 
offer official answers for the problems before us. 1 

If we fail to set our own standards and fail to center our 
efforts on producing reasoning and kind people, we may fin 
ourselves in the position described, in a letter to The New: 
York Times, by Harry Rudin of the Yale history department. 

. He said more tersely in this letter what John Hersey said in : 
the novel I referred to earlier. Mr. Rudin's words, written 

shortly after that Russian dog took off in Sputnik, were: 

- "What is the meaning of education in a world devoting most 
of its talent and treasure for a war whose chief targets must | 

inevitably be the symbols of their culture—the great cities 
with their industries, universities, libraries, art collections, 
and so on? Is self-destruction, then, the high goal of educa- 

e Sae nates of ieligion and of learning no higher purpose? 
v SESSEL i d of our learning that of those endless zeroes 

y a dead dog in the heavens above us? There cant - 


be much time left for men to find out what their learning i5 


really for." 


» The Challenge of Automation to Education 
LUTHER H. EVANS 


Columbia University, formerly Lib 
and Director General of UNESCO Bp at Congress 


Thomas Jefferson wrote, almost 150 years ago, “If a nation 
expects to be ignorant and free, in a mite oF Daan it 
expects what never was and never will be," The United States 
has pursued the Jeffersonian course. The one-room schools 0 
Jefferson s day have grown to a. gigantic system of public educ | 
cation that fakes most American. children aan at least | 
twelve years of public schooling. With the oT of out — 
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public school system, we have given our schools an ever-in- 
creasing role in promoting citizenship as well as personal de- 
velopment. American schools have played a crucial role in 
furthering both political democracy and social mobility, while 
a high general level of education has aided economic and tech- 
nological progress. On the other hand, man's store of knowl- 
edge has multiplied many times over in the intervening years. 
Tt is estimated that in this century our total knowledge doubles 
every ten years. The "state of civilization" for which we must 


“be educated has grown ever more complex, and rapid’ tech- 


nological progress has made the problem of “ignorance” far 
More important than even Jefferson could have imagined. 


HOW AUTOMATION IN SOCIETY AFFECTS 
EDUCATION 


Automation is part of this rapid sweep of technological 
Progress. Its effects are already being felt in such widely sepa- 
rated places as the library and the Pictou the office and the 
hospital. Automation affects workers and executives; it affects 
Our concepts of work and leisure. The social and economic re- 
Sults of automation are far-reaching, and are increasing in 
importance. Because of this, automation is likely to have a 
Significant effect on education in any country where it is 
Widely introduced. It is particularly appropriate to discuss the 
relation of automation to education in the United States be- 
Cause our educational system is a major instrument of social 
Policy, yet it is not centralized on a national basis: it can ad- 
Just to changing conditions only by a constant proces of 

Jublic discussion, by local communities who control the pub- 
€ schools, by their elected representatives, by the teaching 
Community, and by other professional groups. 

At this time, we can only guess at many of the long-range 
effects of automation. However, certain effects clearly visible 
SE relate directly to education at all levels. 

e accelerated rate of technological change produces some 

t the most widespread effects. Industry and government 

Now spend an ever-increasing amount on research and devel- 
Opment. In 1941, the total spent throughout the economy was 
ess than a billion dollars annually; today the annual rate is 
Close to $15 billion, with much of this supplied by the govern- 
Ment. When discoveries are made, they are put to use very 
quickly. More than 3,200 different products have already 
een developed as an outgrowth of our space research pro- 

rams. Miniature computers and other electronic equipment, 


_ example, a government occupational handbook, published in 
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developed to fit into missiles, are quickly being adapted by - 
rivate industry, where a smaller computer is less costly and 
RENI economically feasible for a greater number of firms. 1 
Research continues fo promote miniaturization of electronic. 
devices. Other products are far removed from the world of 
electronics and space. Materials first developed for the nose- 
cone of guided missiles, for example, have been used for 
several years to manufacture cooking utensils. d 
These examples illustrate the speed and ingenuity EUM 
which scientific discoveries are now converted into practice.” 
The steam engine was not put into widespread use for twenty 
or thirty yous after its discovery. Two or three years would 
be a much better estimate of the time gap in the 1960's be- 
tween the drawing board or laboratory and the market, For 


1961, states that the rate of 
cannot be accurately forecast 
depends on certain com 
veloped. 

This rapid change presents, first of all, the ver 
problem, for both layman and si 
own knowledge reasonably up to date. Tt also means that in- 
dustrial and economic organization will change continually 4 
and rapidly, in response to the economic potential of new . 

ikely, in such a Situation, that any man . 

ble to go through life with his original — 
; etraining, which we now con- 
sider a remedy for the few, will become a matter of course for 
all. As economic changes c 
political. changes accomp 
quickly. This 1 


demand for computer operators 
for the next decade, because it 
puter improvements still being de- 


asa 


jobs be? What skill 
The fact that we do not know with em de 


in itself significant. Companies that h 
or in part are being studied for some 
the worker in an automated opera. 
be more complicated than his pre 
. creasing emphasis on mental rath 
. on the ability to correlate a greai 
-prising that the unskilled worker 
iss already suffered most from automation, and will prob- 
ably continue to be the most seriously affected, i 1 
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While the demand for unskilled workers continues to shrink, 
there is an increasing demand for scientists, engineers, com- 
puter programmers and qualified supervisory personnel. In the 
firms where it is introduced, automation integrates all the 
Operations in the interest of efficiency and creates centralized 
control of these operations. By means of electronic data proces- 
sing, it also provides management with a greater variety of 
information, in more detailed form, and much sooner, than in 
the past, Thus, managers can exercise much greater control, 

»and make decisions about many things that were not within 
their power before. In view of this, the outlook and education 
of these new engineers and scientists become a matter of pub- 
lic interest. 3 

The premium which automation, and the systems approach, 
put upon efficiency and uniformity of production can have 
Consequences for industrial relations and human relations 
that should concern the educator. An industrial or clerical 
Operation preplanned down to the smallest detail does not 
allow room for individual variations. This can create problems 
of employee morale in an automated plant, just as it created 
Similar problems on the assembly line that preceded auto- 
Mation. Because automation eliminates many routine as- 


sembly-line operations, there may be fewer workers in any . 


Biven plant who face the problem of routine, rigidly timed. 
tasks, Many new positions are created which require creative 
intelligence. On the other hand, automation is entering whole 
new areas, such as the office, where the problems of the as- 
Sembly line have not been experienced before. To the extent 
that automation emphasizes uniformity, efficiency and detailed 
Central planning, it tends to stifle individualism. However, 
many by-products of automation, such as increased leisure and 
Increased schooling, can help to strengthen our humane 
Values, if we take advantage of the opportunities they present. 
creased leisure will be among the more significant long- 

Tun social effects of automation. As productivity has increased 
in the past, the average work week in this country has declined 
om 84 hours in 1800, to 60 hours in 1900, to less than 40 
Ours today. Automation, which increases productivity sharply, 
encourage the continuing shrinkage of the work week, as 
Well as the trend toward early retirement. Retirement at 65 or 
Satlier is becoming quite customary for all segments of our 
Population, and there are more than 16 million people over 


in our country today. The leisure time thus created repre- | 


Sents a great educational potential. 
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. begin with a concerted effort in our schools. E 


. lenge? 


To speak of the growing complexity of our civilization is 
trite, yet necessary. Our increasing reliance on advanced tech- l 
nological methods in both government and business creates 
Serious problems for the citizen. Part of current U.S, military - 
strategy, for instance, relies on the calculations of computers. 
As our economic measurements become more sophisticated, 
they become more difficult for even the reasonably well-edu- — 
cated citizen to evaluate. How, then, can he make his own 1 
decisions on' basic national issues, and not merely accep! 
spoon-fed interpretations? The educational community alone 
cannot solve this problem, but any attempt to solve it must 


RESPONSE OF THE SCHOOLS 


These, then, are some of the challenges to education sug- ' 
gested by our present knowledge of automation. We have | 
simply noted so far points at which automati 
some aspect of education, Considerin 
and in combination, how 


on impinges on - 
g these points separately, | 
can our schools respond to this chal- N 


The most urgent considera’ 
lation will be able to functio; 


years of public schooling. 


t years or more. Meas- 
ured by our own past performance, and that in other parts of 
the world, this is a very good record, But in an age of auto- 
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growing demand for technicians to back up the scientist and 
the engineer. The first task is to keep these youngsters in 
School so that they can be trained. The second step, equally 
important, is to provide them with useful, up-to-date training. 
This is the traditional role of high school vocational courses, 
but such courses must be kept under constant review in order 
to meet the constantly changing needs of the economy. A 
major review of this program is, in fact, under way in the 
United States Office of Education. There is also a trend 


toward providing this technical training in one or two years 


of training after high school graduation. Such courses in elec- 
tronics, laboratory assistance, business machines—are now 
offered in a variety of technical schools, and both public and 
Private junior colleges. If our high schools, colleges, and uni- 
Versities are not to be overwhelmed by the specific needs of 
industry, the system of two-year community colleges and 
technical schools will surely have to be expanded. 
The student who does not go on to professional training or 
a liberal arts college also needs to be imbued with a positive 
attitude toward learning. To lead a meaningful and produc- 
tive life in an age of automation requires a new kind of mor- 
ale, He must realize, when he leaves school, that the tradi- 
tional words of commencement speakers have become more | 
than clichés: the education he has received really is just a be- 
ginning. No one can safely predict the kind of work he will 
€ performing thirty years hence, but it can be predicted with 
Certainty that he will have to update his skills and his gen- 
eral knowledge if he is to remain a productive member of 
Society, 
The cause of adult education, which has already made 

Breat strides, attains new urgency in an age of automation. 
‘his may well be the most far-reaching educational implica- 
tion of automation. As job requirements change at a rapid 
Pace, along with every other aspect of our economic and sci- 
entific life, adults will have to go back to school, whether the 
School is formal or informal, within industry or outside, to 
Seep from being left behind. Many of today’s older workers, 
who have had no significant learning experience since child- 

od, present a very serious problem when they face the need 
for retraining. Some have lost confidence in their ability to 
learn; others actually show a serious loss in their ability to 
earn. Psychological studies of older people suggest that their 
farming experience, far more than their chronological age, 
determines their mental agility. 
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The solution appears to be a process of continuing educa- 
tion for all adults. Here, automation itself can help to solve 
the problem it creates. Increased leisure, a by-product of - 
automation, makes such a program of continuing education 
feasible. The increase in leisure time also provides added in- 
centive for adult education, which can help people to enjoy 
their leisure in a meaningful way. 4 

Automation presents its greatest educational challenge in 
relation to the poorly and marginally educated. But automa- 
tion will also have an effect, and should have an effect, on - 
curriculum in general, and what our best schools offer our — 
best students. The rate at which our store of knowledge 
changes, the requirements of new professional fields such as 
computer programing, and the analysis and design of systems — 
—all must lead to a greater emphasis on the use of logic and — 
on the analysis and integration of information and data, rather ' 

_ than mere memorization of facts or even of generalizations. 
The rowing impact of science and technology on our daily 
lives highlights the need for intensive science instruction in 


our schools. As mentioned earlier, the rate of technological 


chan e will also speed the rate of economie, social, and po- 
- litical change c 


and will reduce the time avail: itizens 
~ and government for deciding how to cope Wd 
"This makes it all the more important that our students receive 
- 8 good education in the social sciences, Integrated social 
studies courses have provided high school students with a 
broad understanding of historical and political issues, but cer- 
tain important areas such as geography and, es: ecially, eco- 
nomics, have been seriously neglected, RS ^ r 
If education in the social sciences is important for the aver- 


age student, it is all the more important for the engineers an 
scientists who have roles of growing influence in modern in- 
dustry. Automated indu 


dust stry will have few a t it 
is likely that more of them will come from CR 
related sciences, Thus, it is extremely important that they be 
sufficiently educated in the social sciences and humanities $9 
/ that all decisions will not appear to them to be purely tech- 
nical, and they will take cognizance of less REAN human 
and cultural factors, — — 
Most of this discussion has emphasized the role of education 
in helping us adapt to change, for that is the first requirement 
of automation. The more rapid and basic the change, how- 
ever, the more important is education’s parallel role of pre 1 
serving and passing on the basic human and cultural values 0f 
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a society. Automation and other technological developments - 
place a sometimes unfortunate emphasis on material achieve- - 
ments, efficiency and uniformity. The tradition of individual- 
ism and human dignity is strong in this country; it has bene- - 
fited in the past from the support of our schools, and it will 
Certainly need their pers support in the future. 

The goals I have outlined for our educational system are 
vast. Most of them will require much more effort to achieve 
than is now being expended. In many areas, however, sig- 
nificant spadework has already been done, and progress is 
visible. 


TRAINING OUTSIDE THE “SCHOOLS” | 


Adult education of all kinds has mushroomed in recent 
years. It is estimated that there are now about ten million 
Americans taking part in formal institutional adult education. 
Many universities offer extension courses for adults, not only 
on their own campuses, but often in widely scattered locations _ 
within a radius of several hundred miles. Over three million 
people are enrolled in adult education courses sponsored by 
local public school systems. Public schools offer these courses - 
in almost all large cities, but fewer are available in small 
communities, An added difficulty in small communities is that — 
the programs offered are not as comprehensive. Most do not 
offer, for instance, the opportunity to earn a high school ^ 
diploma. An analysis of subject matter in public school adult - 
education reveals that courses in trade, industrial and tech- 3 
nical education are the most popular, followed by ho emak- 
ing, high school academic courses, business educatio: die 4 
Practical arts and crafts. J oF hi 

Often, it is true, the people who benefit from adult educa- 
tion are not those who need it most. People who had unsatis- 
factory school experiences usually will not take the initiative 
to enroll in adult education courses. To overcome this sort of 
resistance, efforts have been made in several communities to 
reach one group, adult illiterates, through television programs. - 

American industry and labor unions also make a significant 
contribution to continuing adult education. One expert, Pro- 
fessor Harold F. Clark of Columbia University, estimates 
that more people are being educated in industry than are en- | 
rolled in all our public and private institutions of higher edu- 
cation, There is no doubt that a great deal of training takes 
place within private industry. The largest companies not only - 
train new employees and retrain their own workers for new. 


E 
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methods, but they encourage all employees to enroll in courses 
for personal development and send their executives to inten- 
sive courses conducted for them at a variety of colleges and 
universities. Many labor unions also conduct both technical 
and general courses for their members. On two points there 
probably is general agreement: That the educational program 
in industry is very extensive and that it is not sufficient by 
itself to solve the problems caused by automation. 

The federal government has recently entered this field on a 
broader scale than heretofore, under the Manpower Develop- 
ment and Training Act passed early in 1962. A new office of 
automation in the U.S. Department of Labor will help states 
and local agencies finance training programs for unemployed 
workers, workers who face future technological unemploy- 
ment and young people just entering the labor market, It will 
also undertake a comprehensive research program to identify 
current and future manpower requirements and resources. 
This should make possible a co-ordinated response to some of 
the employment problems created by automation, and help 
workers to gain the new skills that are in demand. 

Legislation has also been introduced in Congress to en- 
courage technical education at the junior college level, and 
the. U.S. Office of Education is conducting a.study of our 
nation's technical training needs and resources. 

A great variety of private and Eovernmental organizations 
have been attacking the problem 
who does not complete 
munities have sought t 
still in school with films, counselin 


to identify potential drop- 
em with revised courses, counsel- 


There has also been Progress, in recent years, toward im- 
proving the course content in public Schools. Science and 
mathematics courses have been reorganized to help prepare 
students for an age of automation and Science. New study 
materials are being prepared in economics to help high school 
teachers present the difficult and controversial issues that 
many have avoided in the past. Frequently, curriculum re- 
vision that was precipithted by a need for updating in the 
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— physical sciences has, in the end, led to changes in almost 
every area of education. Automation has: also begun to enter 
the classroom as a teaching aid, in the form of teaching ma- 
chines and other technical devices which help to free the 
teacher’s time for more creative tasks and allow students to 
learn at a more individual pace. : 

Thus American education is already in a state of flux. To 

` meet the challenge of automation and other technological . 
Changes, it will have to make an even greater effort and move 
even more quickly than at present. If this is done, however, 


"automation can help achieve a new and higher level of edu- | 


cation, culture, and freedom for the entire people. 


Education on the Nonverbal Level 


ALDOUS HUXLEY A 
Distinguished author and philosopher 


Early in the mid-Victorian period the Reverend Thomas 


alluring title, Is It Possible to Make the Best of Both Worlds? 
His conclusion was that perhaps it might be possible. In spite 
of its unorthodox message, or perhaps because of it, the book 
. Was a best seller, which only showed, said the more evangelical 
of Mr. Binney’s Nonconformist colleagues and Anglican oppo- 

hents, how inexpressibly wicked Victorian England really was. 


What Mr. Binney’s critics had done (and their mistake is . 


repeated by all those who use the old phrase disapprovingly). 
Was to equate “making the best of both worlds" with "serving 
two masters.” It is most certainly very difficult, perhaps quite 
impossible, to serve Mammon and God simultaneously—to 
ursue the most sordid interests while aspiring to realize the - 
highest ideals. This is obvious. Only a little less obvious, how- 
ever, is the fact that it is very hard, perhaps quite impossible, 
to serve God while failing to make the best of both worlds— 
of all the worlds of which, as human beings, we are the in- 
abitants. : 
: Man isa multiple amphibian and exists at one and the same 
time in a number of universes, dissimilar to the point, very 


inney, a Congregationalist divine, published a book with the  . 


z 


» 


i 


» 


nearly, of complete incompatibility. He is at once an animal - 


and a rational intellect; a product of evolution closely related 
to the apes and a spirit capable of self-transcendence; a sen- 
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tient being in contact with the brute data of his own nervous 
system and the physical environment and at the same time 
the creator of a home-made universe of words and other sym- 
bols, in which he lives and moves and has anything from 30 
to 80 per cent of his being. He is a self-conscious and self- 
centered ego who is also a member of a moderately gregarious 
species, an individualist compelled by the population explo- 
sion to live at ever closer quarters, and in ever tighter organi- 
zations, with millions of other egos as self-centered and as 
poorly socialized as himself. Neurologically, he is a lately 
evolved Jekyll-cortex associated with an immensely ancient 
brain-stem-Hyde. Physiologically, he is a creature whose en- 
docrine system is perfectly adapted to the conditions prevail- 
ing in the lower Paleolithic, but living in a metropolis and 
spending eight hours a day sitting at a desk in an air-con- 

itioned office. Psychologically, he is a highly educated prod- 
uct of twentieth-century civilization, chained, in a state of 
uneasy and hostile symbiosis, to a disturbingly dynamic un- 
conscious, a wild phantasy and an unpredictable id—and yet 
capable of falling in love, writing string quartets, and having 
mystical experiences. [ 

Living amphibiously in all these incommensurable worlds 
at once, human beings (it is hardly surprising) find them- 
selves painfully confused, uncertain where they stand or who 
ey really are. To provide themselves with a recognizable 
n entity, a niche i the scheme of things that they can call 
moa uod xn uve Bre to the unlikeliest dogmas, con- 
p eon absurd and even harmful rules of thought, 

1g, and conduct, put on the most extravagant fancy dress 

and identify themselves with masks that bear almost no re- 
semblance to the faces they cover. “Bovarism” (as Jules de 
a pee alk ee ithe. age to pretend that one is something 
e d t. It is an urge that manifests itself, some- 
mes weakly, sometimes with overpowering strength, in al 
human beings, and one of the conditions of its manifestation 
is precisely our uncertainty about where we stand or who we 
are. To explore our multiple amphibiousness with a view t0 
doing something constructive about it is a most laborious 
process. Our minds are congenitally lazy, and the original sin 
of the intellect is oversimplification, Dogmatism and bovaristic 
identification with a stereotype are closely related manifesta- 
tions of the same Kind of intellectual delinquency. “Know 
thyself.” From time immemorial this has been the advice of 
all the seers and philosophers. The self that they urge us t9 
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know is not, of course, the stylized persona with which, 
bovaristically, we try to become identified; it is the multiple 
amphibian, the inhabitant of all those incompatible worlds 
that we must somehow learn to make the best of. 

A good education may be defined as one which helps the 
boys and girls subjected to it to make the best of all the worlds 
in which, as human beings, they are compelled, willy-nilly, to 
live. An education that prepares them to-make the best of only 
one of their worlds, or of only a few of them, is inadequate, 
This is a point on which, in principle, all educators have al- 
Ways agreed. Mens sana in corpore sano is an ancient educa- 
tional ideal and a very good one. Unfortunately, good ideals 
are never enough. Unless they are accompanied by full in- 
structions regarding the methods by which they may be real- 
ized, they are almost useless. Hell is paved with good inten- 
tions, and whole periods of history have been made hideous 
Or grotesque by enthusiastic idealists who failed to elaborate 
the means whereby their lofty aspirations might be effectively, 
and above all harmlessly, implemented. 

Just how good is modern education? How successful is it in 


helping young people to make the best of all the worlds | 


Which, as multiple amphibians, they have to live in? In a 
Center of advanced scientific and technical study this question 
Sets asked inevitably i terms of what may be called the 
Paradox of specialization. In science and technology. Spe- 
Cialization is unavoidable and indeed absolutely necessary. 
But training for this unavoidable and necessary specialization 
does nothing to help young amphibians to make the best of 
their many worlds. Indeed, it pretty obviously prevents them 
from doing anything of the kind. What then is to be done? At 


the Massachusetts Institute of Technology and in other schools — 


where similar problems have arisen, the answer to this ques- 
tion has db expression in a renewed interest in the hu- 


™anities, Excessive scientific specialization is tempered by - 


Courses in philosophy, history. literature, and social studies. 
All this is excellent so far as it goes. But does it go far 
enough. Do courses in the humanities provide a sufficient 
antidote for excessive scientific'and technical specialization? 
Do they, in the terminology we have been using, help young 


multiple amphibians to make the best of a substantially 
greater number of their worlds? 


Science is the reduction of the bewildering diversity of 


unique events to manageable uniformity within one of a num- 
ber of symbol systems, and technology is the art of using these 


» 
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symbol systems so as to control and organize unique events. 
Scientific observation is always a viewing of things through 
the refracting medium of a symbol system, and technological 
praxis is always the handling of things in ways that some 
symbol system has dictated. Education in science and tech- 
nology is essentially education on the symbolic level. 
Turning to the humanities, what do we find? Courses in 
- philosophy, literature, history, and social studies are exclu- 
sively verbal. Observation and experimentation with non- - 
verbal events have no place in these fields. Training in the 
Sciences is largely on the symbolic level; training in the liberal 
arts is wholly and all the time on that level. When courses in 
the humanities are used as the only antidote to too much 
Science and technology, excessive specialization in one kind of 
symbolic education is being tempered by excessive specializa- 
- tion in another kind of symbolic education. The young am- 
paliar are taught to make the best, not of all their worlds, 
ut only of two varieties of the same world—the world of 
symbols. But this world of symbols is only one of the worlds 
in which human beings do their living ‘and their learning. 
They also inhabit the nonsymbolic world of unconceptualized 
or only slightly conceptualized experience. However effective 
it may be on the conceptual level, an education that fails to 
help young amphibians to make the best of the inner and 


outer universes on the hither side of symbols is an inadequate 
education. And however much we em delight in ect or 
Gibbon, however illuminating in their differen 

and William Law, Hui-neng and Bertrand Russell may strike - 
us as being, the fact remains tha: 

will not be of much hel 


verbal level, where the 
done a good deal less than th 
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God, King, Nation, Party, Dogma. Never before, thanks to the 
techniques of mass communication, have so many listeners 
been so completely at the mercy of so few speakers. Never 


have misused words—those hideously efficient tools of all the 


tyrants, war-mongers, persecutors, and heresy-hunters—been 


so widely and so disastrously influential as they are today. — 
Generals, clergymen, advertisers, and the rulers of totalitarian — 


_ states—all have good reasons for disliking the idea of uni- 


yersal education in the rational use of language. To the mili- 
tary, clerical, propagandist, and authoritarian mind such train- 
ing seems (and rightly seems) profoundly subversive. To 
those who think that liberty is a good thing, and who hope 
that it may some day become possible for more people to real- 
ize more of their desirable potentialities in a society fit for 
free, fully human individuals to live in, a thorough education 
E the nature of language, in its uses and abuses, seems in- 
dispensable. Whether in fact the mounting pressures of over- 
Bi pnladon and overorganization in a world still enthusiasti- 
cally dedicated to nationalistic idolatry will permit this kind 
9f subversive linguistic education to be adopted by even the 
more democratic nations remains to be seen. 


And now, after this brief digression, let us return to our. 


Main theme, the education of multiple amphibians on levels 


. other than the verbal and the symbolic. *Make the body 
Capable of doing many things,” wrote Spinoza. “This will 3 
elp you to perfect the mind and come to the intellectual love 


of God.” Substitute “psychophysical organism” for “body,” 
and you have here the summary of a-program for universal 
education on the nonsymbolic level, supplemented by a state- 
ment of the reasons why such an education is desirable and 
indeed, if the child is to grow into a fully human being, abso- 


lutely necessary. The detailed curriculum for an education in ~ 


What may be called the nonverbal humanities has still to be 
Worked out, All I can do at this time is to drop a few frag- 
mentary hints. 
„Two points, to begin with, must be emphatically stressed. 
irst, education in the nonverbal humanities is not just a mat- 


ao of gymnastics and football, of lessons in singing and folk - 
ancing. All these, of course, are good, but by themselves not — 
good enough. Such traditional methods of training young peo- — 


Ple in nonverbal skills need to be supplemented, if they are fo 


Yield their best results, by other kinds of training, beginning 


With a thorough training in elementary awareness. And the of 


Second point to be remembered is that education in the non- 
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verbal humanities is a process that should be started in the 
Kindergarten and continued through all the years of school 
and college—and thereafter, as self-education, throughout the 
rest of life. 

At the end of a delightful anthology entitled Zen Flesh, 
Zen Bones, its editor, Mr. Paul Reps, has printed an English 
version of an ancient Tantrik text in which Shiva, in response 
tó Parvati’s questions about the nature of enlightened con- 
sciousness, gives a list of one hundred and twelve exercises in 
the art of being aware of inner and outer reality on its non- 


symbolic levels. Gnosce Teipsum. But how? From the vast 
majority of our pastors and masi ; 
Here, for a blessed chan 


a Superstructure is a thing of 
: an er 

be taken too seriously,”) (Sel 
Education in elementary 


ternal events as these 
of sense. In his introductions to 


the importance of a properly directed. 


>, 
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any kind of improvement. Dewey had himself undergone this 
training and so knew what he was talking about. And yet in 
spite of this high praise bestowed by one of the most influ- 
ential of modern philosophers and educational reformers, 
Alexander's methods have been ignored, and school children 
still receive no training in the kind of internal awareness that 
can lead to what Alexander described as “creative conscious 
control." " « 
h The educational and therapeutic values of training aimed at 
Ruehrenmp awareness of internal events was empirically 
ise oastated during the first quarter of the present century 
2i the eminently successful Swiss psychiatrist, Dr. Roger 
ittoz. And in recent years methods similar to those of Vittoz 
d to the Tantrik exercises attributed many centuries ago to 
i. iva have been developed and successfully used both in the 
pment of neurotics and for the enrichment of the lives of 
S normal by the authors of Gestalt Therapy, Drs. Frederick 

. Perls, Ralph F. Hefferline, and Paul Goodman. 

All our mental processes depend upon perception. Tnade- 
pate perceiving results in poor thinking, inappropriate feel- 
ub diminished interest in and enjoyment of life. Systematic 

aining of perception should be an essential element in all 
education. x 

Our amphibiousness is clearly illustrated in the two modes of 
Our awareness of external events. There is a receptive, more 
or less unconceptualized, aesthetic and “spiritual” mode of 
Perceiving; and there is also a highly conceptualized, stereo- 
typed, utilitarian, and even scientific mode. In his Expostula- 
tion and. Reply and The Tables Turned, Wordsworth has 
Perfectly described these two modes of awareness and has 
assigned to each its special significance and value for the 

uman being who aspires to make the best of both worlds 
and so, by teaching his psychophysical organism to "do many 
R “perfect the mind and come to the intellectual love 


“Why, William, on that old grey stone, 
Thus for the length of half a day, 
Why, William, sit you thus alone, 

And. dream your time away? 


M 
Where are your books?—that light bequeathed 
To beings else forlorn and blind? 

Up! Up! and drink the spirit breathed 

From Read men to their kind. 


a a n x: T 
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You look round on your Mother Earth, 
As if she for no purpose bore you; 

As if you were CY RE birth, 
And none had lived before you." 


One morning thus, by Esthwaite lake, 

When life was sweet, I knew not why: 
Tome my good friend Matthew spake, 
And thus I made reply. 


“The eye it cannot choose but see; 
We cannot bid the ear be still; 
Our bodies feel, where’er they be, 
Against or with our will. 


Nor less I deem that there are Powers 
Which of themselves our minds impress; 
That we can feed this mind of ours 

In a wise passiveness, 


Think you, ’mid all this mighty sum 

Of things for ever s; eaking, 

That nothing of itself will come, 
eU. But we must still be seeking? 


Then ask not wherefore, here, alone, 
Conversing as I may, 

Isit IER this old grey stone 

And dream my time away.” 


In The Tables Turned it is the poet who takes the offensive 
against his studious friend, “Up! up! my Friend,” he calls, 


“and quit your books,” And then, “Books!” he continues im- 
patiently, : 


Books! 'tis a dull and endless strife; 
Come, hear the woodland linnet; 
How sweet his musicl on my life, 
There's more of wisdom in it. 


And hark how blithe the throstle 
He too is no mean preacher, 
Come forth into the light o£ things, 
Let Nature be your teacher, ` 


sings! 


One impulse from a vernal wood 
May teach you more of man, 

OF moral evil and of good 

"Than all the sages can, 
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Sweet is the lore which Nature brings; 

Our meddling intellect 

Mis-shapes the beauteous forms of things— 
We murder to dissect. 


Enough of Science and of Art; 

Close up those barren leaves; 

Come forth and bring with you a heart 
That watches and receives, 


Matthew and William—two aspects of the multiple amphibian 
that was Wordsworth, that is each one of us. To be fully — 
uman, we must learn to make the best of. William’s world as 

well as of Matthew’s. Matthew’s is the world of books, of the 
Social heredity of steadily accumulating knowledge, of science 
and technics and business, of words and the stock of second- 
hand notions which we project upon external reality as a 
frame of reference, in terms of which we may explain, to our 
Own satisfaction, the enigma, moment by moment, of ongoing 
existence. Over against it stands William’s world—the worl 
of sheer mystery, the world as an endless succession of unique 
events, the world as we perceive it in a state of alert receptive- 
hess with no thought of explaining it, using it, exploiting it 
Or our biological or cultural purposes. As things now stand, 
We teach young people to make the best only of Matthews 
World of familiar words, accepted notions, and useful tech- 
niques. We temper a too exclusive concentration on scientific 
Symbols, not with a training in the art of what William calls 
-Wise passiveness," not with lessons in watching and receiv- - 
ing, but with the injunction to concentrate on philosophical 
and Sociological symbols, to read the books that are reputed to 
Contain a high concentration of "the spirit breathed from 
ead men to their kind." (Alas, dead men do not always 
reathe a spirit; quite often they merely emit a bad smell.) 
It is related in one of the Sutras that on a certain occasion 
€ Buddha preached a wordless sermon to his disciples. In- 
Stead of saying anything, he picked a flower and held it up 
for them to look at. The disciples gaped uncomprehendingly. 
Only Mahakasyapa understood what the Tathagata was driv- 
ing at, and all that he did was to smile. Gautama smiled back 
at him, and when the wordless sermon was over, he made a 
ittle speech for the benefit of those who had failed to com- 
Prehend his silence. “This treasure of the unquestionable 
teaching, this Mind of Nirvana, this true form that is without 
forms, this most subtle Dharma beyond words, this instruction 
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that is to be given and received outside the pale of all doc- 


trines—this I have now handed on to Mahakasyapa.” Perceived 
not as a botanical specimen, not as the analyzed and labeled 
illustration of a pre-existent symbol system, but as a nemici 
unique event, in which all the beauty and the mystery o 
existence are manifest, a flower can become the means to eng 
lightenment. And what is true of a flower is true, needless to” 


say, of any other event in the inner or outer world—from a 


toothache to Mount Everest, from a tapeworm to The Well- 
Tempered Clavichord—to which we choose to pay attention 
in a state of wise passiveness. And wise passiveness is the 


‘condition not only. of spiritual insight. (“In prayer,” wrote . 


St. Jeanne Chantal, *I always want to do something, wherein 
I do very wrong. . . . By wishing to accomplish something 
myself, I spoil it all.”) In another context, wise passiveness, 
followed in due course by wise hard work, is the condition of 
creativity. We do not fabricate our best ideas; they “occur to 
us," they “come into our heads." Colloquial speech reminds 
us that, unless we give our subliminal mind a chance, we shall 
get nowhere. And it is by allowing ourselves at frequent inter- 
vals to be wisely passive that we can most effectively help 
the subliminal mind to do its work. The cogito of Descartes 
should be emended, said Von Baader, to cogitor. In order to 
actualize our potentialities, in order to become fully human 
aod completely oses we must not merely think; we a 
also permit ourselves to be thought, In Gardner Murphy's 
words, “Both the historical record of creative thought aid the 
laboratory report of its appearance today, indicate clearly 
that creative intelligence can spring from the mind that is not 
strained to its highest pitch, but is utterly at ease.” Watching 
and receiving in a state of perfect ease or wise passiveness is 
an art which can be cultivated and should be taught on every 


educational level from the most elementary to the most ad- 
vanced. 


Creativity and spiritual insight— 
wards of wise passiveness, But thos 
and receive are rewarded in other 
ways. Receptivity can be a source of innocent and completely 
harmless happiness. A man or woman who knows how to make 
the best of both worlds—the world revealed by wise passive- 
ness and the world created by wise activity—tends to find life 
enjoyable and interesting. Ours is a civilization in which vast 
numbers of children and adults are so chronically bored that 
they have to resort during their leisure a 


these are the highest re- 
e who know how to watch 
and hardly less important 


hours to à regimen o 
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non-stop distractions. Any method which promises to make 
life seem enjoyable and the commonplaces of everyday ex- 
perience more interesting should be welcomed as a major con- 
tribution to culture and morality. 

In Modern Painters there is a remarkable chapter on "the 
Open Sky"—a chapter which even by those who find Ruskin's: 
theology absurd and his aesthetics frequently perverse may 
Still be read with profit and admiring pleasure. "It is a strange 
thing,” Ruskin writes, “how little in general people know 
about the sky. It is the part of creation in which nature has 
done more for the sake of pleasing man, more for the sake and 
evident purpose of talking to him and teaching him, than in 
any of her works, and it is just the part in which we least 
attend to her. . . . There is not a moment in any day of our 
lives in which nature is not producing (in the sky) scene after 
Scene, picture after picture, glory after glory, and working 
always upon such exquisite and constant principles of the most 
perfect beauty, that it is quite certain it is all done for us and 
intended for our perpetual pleasure.” But, in point of fact, 
does the sky produce in most people the perpetual pleasure 
which its beauty is so eminently capable of giving? The 
answer, of course, is No. “We never attend to it, we never 
make it a subject of thought. . . . We look upon it . . - only. 
as a succession of monotonous and meaningless accidents, too 
common or too vain to be worthy of a moment of watchfulness 
or a glance of admiration. . . . Who, among the chattering 
crowd, can tell me of the forms and the precipices of the chain 
of tall white mountains that girded the horizon at noon yester- 
day? Who saw the narrow sunbeam that came out of the south 
and smote their summits until they melted and mouldered 
away in a dust of blue rain? . . . All has passed unregretted 
as unseen; or if the apathy be ever shaken off, if even for an 
instant, it is only by what is gross or what is extraordinary. 
A habit of wise passiveness in relation to the everyday drama 
of the clouds and mist and sunshine can become a source, as 

uskin insists, of endless pleasure. But most of the products 
of our educational system prefer Westerns and alcohol. 

In the art of watching and receiving Ruskin was self-edu- 
cated. But there seems to be no reason why children should 
Not be taught that wise passiveness which gave this victim 
of a traumatic childhood so much pleasure and kept him, in 
Spite of everything, reasonably sane for the greater part of a 
long and productive life. A training in wahing and receiving 

ill not turn every child into a great stylist but, within the 
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limits imposed by constitution, temperament, and the circum- 
ambient culture, it will make him more sensitive, more intelli- 
gent, more capable of innocent enjoyment and, in consequence, 
more virtuous and more useful to society. d 
In the United States life, liberty, and the pursuit of happi- 
ness are constitutionally guaranteed. But if life hardly seems 
worth living, if liberty is used for subhuman purposes, if the 
pursuers of happiness know. nothing about the nature of their 
quarry or the elementary techniques of hunting, these consti- 
tutional rights will not be very meaningful. An education in 
that wise passiveness recommended by the saints and the 
poets, by all who have lived fully and worked creatively, 
might help us to transform the paper promises of a demo- 
cratic constitution into concrete contemporary fact. E 
_ Let us now consider very briefly two other areas in which 
an education in the art of making the best of all our seem- 
ingly incommensurable worlds would certainly be helpful and 
might also turn out to be practicable within the system now 
prevailing in our schools and colleges. It is a matter of observ- 
able fact that all of us inhabit a world of phantasy as well as 
a world of first-order experience and a world of words an 


concepts. In most children and in some adults this world of- 


phantasy is astonishingly vivid. These people are the visual- 
izers of Galton’s classical dichotomy. For them the worl 


Presented to their consciousness by their story-telling, image- 


making phantasy is as real as, sometimes more real than, r 
given world of sense impressions and the projected world o! 
words and explanatory concepts. Even in nonvisualizers the 
world of phantasy, though. somewhat shadowy, is still rea 
enough to be retreated into or shrunk from, tormented by or 
voluptuously enjoyed. The mentally ill are the victims of px 
phantasy, and even more or less normal people find themse V6 
tempted into folly, or inhibited from behaving as they Eo 

ey ought to behave, by what goes on in the superreal n 
unrealistic world of their imagination. How can we make P 
best of this odd, alien, almost autonomous universe that. 
carry about with us inside our skulls? 

The question has been partially answered by the apos 
those numerous religious movements stemming from | 
Thought.” Using a vaguely theological language and in o 
pedag the Bible to suit themselves, they have given 2 i 

gious form to a number of useful and practical methods 7^ 
harnessing imagination and its suggestive power in the servi 


tles of 
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of individual” well-being and social stability. For about @ 
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quarter or perhaps a third of the population their methods 
work RUND well. This is an important fact, of which 
professional educators should take notice and from whose im- 
plications they should not be ashamed to learn. Unfortunately, 
men and women in high academic positions tend to be intel- 
lectually snobbish. They turn up their noses at the non- 
Scientific, distressingly "inspirational" but still astute and 
experienced psychologists of the modern heretical churches, 
This is deplorable. Truth lives, proverbially, at the bottom of 
a well, and wells are often muddy. No genuinely scientific 
Investigator has any right to be squeamish about anything. 

And here is another truth-containing well abhorred by aca- 
demic scientists of the stricter sort. Excellent techniques for 
teaching children and adults to make the best of the chaotic 
World of their phantasy have been worked out by the Dianeti- 
cists and their successors, the Scientologists. Their Imagination 
Games deserve to be incorporated into every curriculum. Boys 
and girls, and even grown men and women, find these games 
amusing and, what is more important, helpful. Made the worst 
of, our imagination will destroy us; made the best of, it can 

e used to break up long-established habits of undesirable 
celing, to dissipate obsessive fears, to provide symbolic out- 
lets for anger and fictional amends for real frustrations. 

In the course of the last three thousand years how many 
Sermons have been preached, how many homilies delivered 
and commands roared out, how many promises of heaven 
and threats of hell-fire solemnly pronounced, how many good- 
fonduct prizes awarded and how many childish buttocks 
acerated with whips and canes? And what has been the re- 
Sult of all this incalculable sum of moralistic words, and of. 

€ rewards and savage punishments by which the verbiage 

as been accompanied? The result has been history—the suc- 
va Ve generations of human beings comporting themselves 
Virtuously and rationally enough for the race to survive, but 
ady enough and madly enough for it to be unceasingly in 
trouble, Can we do better in the future than we are doing 
Oday, or than our fathers did in the past? Can we develop 


»ethods more effective than pious talk and Pavlovian condi- 
Honing? 


For an answer to these questions—or at least for some hints 


= to the nature of a possible answer—we must turn to history 
hee anthropology, Like many primitive societies today, many 
ghly Civilized societies of the past provided their members 


realistically amphibious methods for dealing with nega- 


Y 
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tive emotions and the instinctive drives that are incompatible 
with communal living. In these societies morality and rational 
behavior weré not merely preached and rewarded; they 
were made easier by the provision of religiously sanctioned 
safety valves, through which the angry, the frustrated, and 
the anxiously neurotic could release their aggressive or self- 
destructive tendencies in a satisfyingly violent and yet harmless 
and socially acceptable way. In Ancient Greece, for example, 
the orgies of Dionysus and, at a somewhat later date, the 
Corybantic dances, -sacred to the Great Mother, were safety 
valves through which rage and resentment found an innocuous 
outlet, while the paralyzing inhibitions of anxiety were swept 
away in a wild rush of nervous, muscular, and hormonal ac- 
tivity. In this ethical and therapeutic context Dionysus was 
known as Lusios, the Liberator. His orgies delivered the par- 
ticipants from the dismal necessity of running amok, or re- 
treating into catatonia, or stoically bottling up their feelings 
and so giving themselves a psychosomatic illness. Corybantic 
dancing was regarded as a form of medical treatment and at 
the same time as a religious rite, cathartic to the soul no less 
than to the adrenalin-charged body. Which did most for 
morality and rational behavior—the dialogues of Plato or the 
orgies of Dionysus, Aristotle’s Ethics or the Corybantic 
dances? My guess is that, in this competition, Lusios and 
the Great Mother would be found to have won hands down. 
In a society like ours it would doubtless be impracticable to 
revive Maenadism or the congregational antics of the Diony- 
sian orgies. But the problem of what multiple amphibians 
should do about their frustrations and their tendencies to ag- 
gression remains acute and still unsolved. Sixty years ago 
William James wrote an essay entitled The Moral Equivalent 
of War. It is an excellent essay as far as it goes; but it does 
not, unfortunately, go far enough, Moral equivalents must be 
- found not only for war but also for delinquency, family 
squabbles, bullying, puritanical censoriousness, and all the 
assorted beastliness of daily life. Preaching and conditioning 
will never of themselves solve these problems. It is obvious 
that we must take a hint from the Greeks and provide our- 
selves with physical safety valves for reducing the pressure 
of our negative emotions. No ethical system which fails to 
provide such physical safety valves, and which fails to teach 
children and their elders how to use them, is likely to be 
- effective. It will be the business of psychologists, physiologists, 
and sociologists to devise acceptable safety valves, of moral- 
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‘ists and clergymen to provide rationalizations in terms of the 


local value systems and theologies, and for educators to find 
a place in the curriculum for courses in the indispensable art 
of letting off steam. 

And there is another art that merits the educator's closest 
attention—the art of controlling physical pain. Pain, as recent 
studies have made abundantly clear, is not simply a mechani- 
cal affair of peripheral receptors and special centers in the 
brain, and its intensity is not directly proportional to the ex- 
tent of the injury which is its cause. Pain may be aggravated 
or inhibited by numerous psychological and even cultural 
factors, Which means, of course, that to some extent at least 
pein is controllable. This fact, needless to say, has been known 

rom time immemorial, and for the last century and a half 
(from the days of Elliotson and Esdaile) has been systemati- 
cally exploited in hypnotic anesthesia. Neurological research 
is now discovering the organic and functional reasons for 
these old observations and empirical practices; a somewhat 
disreputable “wild” phenomenon is in process of being turned 
into a domesticated scientific fact, consonant with other well- 
Known facts and safely caged within a familiar symbol-system. 
Taking advantage of the new-found respectability of hypnosis 
and suggestion, educators should now include elementary 
pain control in the curriculum of physical training. Control of 
pain through suggestion and autosuggestion is an art which, - 
as every good dentist knows, can be learned by most children 
with the greatest of ease. Along with singing and calisthenics, 
it should be taught to every little boy and little girl who can | 
learn it. 

Training in a closely similar art may prove to be very useful 
as a part of ethical education. In his book Auto-Conditioning — 
Professor Hornell Hart has outlined simple and thoroughly 
practical methods for changing moods, intensifying motiva- 
tions, and implementing good intentions. There are no educa- 
tional panaceas, no techniques that work pem in every 
case. But if autoconditioning produces good results in only- 
20 or 80 per cent of those who have been instructed inthe 
art, it deserves to take its place in every educator's armamen- 
tarium. 

That we are multiple amphibians is self-evident, and the 
corollary of this self-evident truth is that we must attack our 
problems on every front where they arise—on the mental 
front and on the physiological front, on the front of concepts 
and symbols and on the front of wordless experience, on the 
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rational front and on the irrational front, the individual front 
and the social front. But what should be our strategy? How 
are we to learn and successfully practice the art of attacking 
. on all the fronts simultaneously? Many valuable discoveries 
were made by the amphibians of earlier times and alien cul- 
tures, and many discoveries are being made within our own 
culture today. These empirical findings of the past and the 
resent should be studied, tested, related to the best scientific 
Joissedge now available, and finally adapted for practical 
use within our educational systems. Ten million dollars from 
the coffers of one of the great foundations would pay for the 
necessary research and large-scale experimentation. Out of 
such research and experimentation might come, within a few 
years, a radical improvement in the methods currently used to 
repare young people to meet the challenges of their mani- 
old amphibiousness and to make the best of all the strangely 
assorted worlds in which, as human beings, they are predes- 
tined to live. 


What Do We Know about Learning? 


GOODWIN WATSON 


Professor of Social Psychology and Education 
(on leave) Teachers College, Columbia University 


What do we really know today about learning? Although 
no scientific “truths” are established beyond the possibility 
of revision, knowledgeable psychologists generally agree on 2 
number of propositions about learning which are important 
for education. The educator who bases his program on the 
Propositions presented below is entitled, therefore, to feel 
pat he is on solid psychological ground and not on shifting 
sands. 

Behaviors which are rewarded (reinforced) are more likely 
to recur, 

This most fundamental law of learning has been demon- 
strated in literally thousands of experiments. It seems tO 
hold for every sort of animal from earthworms to highly in- 
telligent adults. The behavior most likely to emerge in any 
situation is that which the subject found successful or satis- 
fying previously in a similar situation. No other variable af- 
fects learning so PS The best-planned learning 
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provides for a steady, cumulative sequence of successful be- 


haviors, à 
Reward (reinforcement), to be most effective in learning, - 
must follow almost immediately after the desired behavior 
and be clearly connected with that behavior in the mind of 
the learner. 
The simple word “right,” coming directly after a given re- 
Sponse, will have more influence on learning than any big . 


- reward which comes much later or which is dimly connected 


With many responses so that it can't really reinforce any of 
them. Much of the effectiveness of rogramed self-instruction 
lies in the fact that information about success is fed back 
immediately for each learner response. A total mark on a test — 
the day after it is administered has little or no reinforcement 
Value for the specific answers. ; i 

Sheer repetition without indications of improvement or 
any kind of reinforcement (reward) is a poor way to attempt 
to learn. 

Practice is not enough. The learner cannot improve by 
repeated efforts unless he is informed whether or not each 
effort has been successful. Á 

"Threat and punishment have variable and uncertain effects 
upon learning: They may make the punished response more . 

ely or less likely to recur; they may set up avoidance ten- | 

encies which prevent further learning. 

Punishment is not, psychologically, the reverse of reward. 
Tt disturbs the relationship of the learner to the situation 
and the teacher. It does not assist the learner in finding and 

g the correct response. AN 

, Readiness for any new learning is a complex product of 
interaction among such factors as (a) sufficient physiological 

and psychological maturity, (b) sense of the importance of - 

© new learning for the learner in his world, (c) mastery of | 
Prerequisites providing a fair chance of success, and (a) 
reedom from discouragement (expectation of failure) or. 

eat (sense of danger). x 

Conversely, the learner will not be ready to try new re- — 
Sponses which are beyond his powers or are seen as valueless 
9r too dangerous. i : 
king portunity for fresh, novel, stimulating experience isa 
E of reward which is quite effective in conditioning and 

rning, ^ JE 

Experiments indicate that lower animals (rats, dogs, mon: 
keys) will learn as effectively when they receive rewards o 
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new experience or satisfied curiosity as they will when the 
rewards gratify physical desires. Similarly, stimulating new 
insights have been found to be effective as rewards for the 
learning efforts of human beings. 

The sense of satisfaction which results from achievement 
is the type of reward (reinforcement) which has the greatest 
transfer value to other life situations. 

Any extrinsic reward—candy, or stars on a chart, or com- 
mendation—depends on its dispenser. There is no need to 
strive if the reward-giver is out of the picture. Also, cheating 
can sometimes win the extrinsic reward. The internal reward 
system is always present for the learner, and he sees little gain 
in fooling himself. 

Learners progress in an area of learning only as far as they 
need to in order to achieve their purposes. Often they do only 
well enough to “get by”; with increased motivation, they im- 

rove. 
P Studies of reading speed show that practice alone will not 
bring improvement; a person may have read books for years 
at his customary rate, but with new demands and opportuni- 
ties he may be able to double that rate. 

The most effective effort is put forth by children when they 
attempt tasks which are not too easy and not too hard—where 
success seems quite possible but not certain. It is not reason- 
able to expect a teacher to set an appropriate level of chal- 
lenge for each pupil in a class; pupils can, however, be helped 
to set their own: goals to bring maximum satisfaction and 
learning. 

Children are more likely to throw themselves wholeheart- 
edly into any learning project if they themselves have partici- 
pated in the selection and planning of the project. 

Genuine participation (not pretended sharing) increases 
motivation, adaptability, and speed of learning. 
ui und d direction by the teacher is likely to result in apa- 
tie coloni, deis tapegmóng a cape fom Be 

Autocratic leadership has been found to increase depend- 
ence of members on the leader and to generate resentment 
(conscious or unconscious) which finds expression in attacks 
on weaker figures or even in sabotage of the work. J 

Overstrict discipline is associated with more conformity» 
anxiety, shyness, and acquiescence in children; greater per- 
missiveness is associated with more initiative and creativity. 
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In comparisons of children whose parents were most per- 


missive in home discipline with those whose parents were 
most strict (both groups of parents loving and concerned), 
the youngsters from permissive homes showed more enter- 
prise, self-confidence, curiosity, and originality. 

Many pupils experience so much criticism, failure, and 
discouragement in school that their self-confidence, level of 
aspiration, and sense of worth are damaged.  . 

The pupil who sees himself at his worst in school is likely 
to place little value on study and to seek his role of impor- 
tance outside the classroom. He may carry through life a 
Sense of being not good for much. He is likely also to feel re- 
Sentment at schools, teachers, and books. 

When children or adults experience too much frustration, 


their behavior ceases to be integrated, purposeful, and raz — 


tional. The threshold of what is “too much" varies; it is low- 
ered by previous failures. ` 
Pupils who have had little success and almost continuous 


ailure at school tasks are in no condition to think, to learn, — 


or even to pay attention. They may turn their anger outward 
against respectable society or inward against themselves. 
Pupils think whenever they encounter an obstacle, diffi- 
culty, puzzle, or intellectual challenge which interests them. 
The process of thinking involves designing and testing plaus- 


m le solutions for the problem as understood by the thinker. 
It is useless to command people to think; they must feel - 


pened to get somewhere and eager to remove an obstruc- 
on on the way. 


e best way to help pupils form a general concept is to 


Present the concept in numerous and varied specific situations. 
Contrasting experiences with and without the desired con- 


Cept-and then to encourage precise formulations of the 


8eneral idea and its application in situations different from 


95e in which the concept was learned. } 
ited example, the concept of democracy might be illus- 
ES * not only in national government but also in familiar 
m ations of home, school, church, jobs, clubs, and local af- 
'$. It is best understood when it is contrasted with other. 
Power structures such as autocracy, oligarchy, or laissez faire. 
ous," co perience of learning by sudden insight into a previ- 
E Confused or puzzling situation arises when (a) there 
. been a sufficient background and preparation, (b) atten- 


91. is given to the relationships operative in the whole situa- 


T 
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tion, (c) the perceptual structure “frees” the key elements to 
be shifted into new patterns, (d) the task is meaningful and 
within the range of ability of the subject. 

The term “cognitive reorganization” is sometimes applied 
to this experience. Suddenly the scene changes into one that 
seems familiar and can be coped with. 

Learning from reading is facilitated more by time spent 
recalling what has been read than by rereading. 

In one experiment (typical of many), students who spent 
80 per cent of their learning periods trying to remember what 
they had read surpassed those who spent only 60 per cent of 
the time on recollection. The students who spent all the time 
reading and rereading the assignment made the poorest 
record. : 

Forgetting proceeds rapidly at first-then more and more 
slowly. Recall shortly after learning reduces the amount for- 
gotten. \ 

Within twenty-four hours after learning something, a large 
part is forgotten unless efforts are made to prevent forgetting. 
A thing can be relearned more quickly than it was learned 
originally, however, and if it is reviewed several times at 
gradually increasing intervals, it can be retained for some 
time. 

People remember new information which confirms their 
previous attitudes better than they remember new informa- 
tion which runs counter to their previous attitudes. 

Studies consistently show that individuals who feel strongly 
on a controversial issue, and who are asked to read presenta- 
tions of both sides, remember the facts and arguments 
which support their feelings better than they recall those on 
the opposite side. 

What is learned is most likely to be available for use if it is 
learned in a situation much like that in which it is to be used 
and immediately preceding the time when it is needed. Learn- 
ing in childhood, then forgetting, and later relearning when 
need arises is not an efficient procedure, i 

The best time to learn is when the learning can be useful. 
Motivation is then strongest and forgetting less of a problem. 
Much that is now taught children might be more effective if 
taught to responsible adults. 

Jf there is a discrepancy between the real objectives and 
the tests used to measure achievement, the latter become the 
main influence upon choice of subject matter and method. 
Curriculum and teaching geared to standardized tests and 
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programed learning are likely to concentrate only on learn- 
ings which can be easily checked and scored. < 

The most rapid mental growth comes during infancy and 
early childhood; the average child achieves about half of his 
total mental growth by age five. A 

In the first two years a normal child transforms the “big, 
buzzing, blooming confusion” of his first conscious experience 
to organized perception of familiar faces, spoken words, sur- 
toundings, toys, bed, clothing, and foods. He differentiates 
himself from others, high from low, many from few, approval 
from disapproval. He lays a foundation for lifelong tendencies 
toward trust or mistrust, self-acceptance or shame, initiative 
or passivity; and these vitally condition further growth. — 

Not until adolescence do most children develop the sense 
of time which is required for historical perspective. The so- - 
called facts of history—1492, 1776, and all that—can be 
learned by children but without any real grasp of what life 
was like in another period or in a different country. Most in- 
- Struction in ancient, medieval, and even modern history is no 
more real to children than are fairy tales.. 

Ability to learn increases with age up to adult years. The 
apparent decline is largely the result of lack of motivation. 
We can coerce children into school activities; adult education 
is mostly voluntary, Men and women can, if they wish, master 
new languages, new ideas, and new ways of acting or prob- 
lem-solving even at sixty and seventy years of age. 


PART TWO 
THE NEW TECHNOLOGY 


The Educational Promise of Television 


SAMUEL GOULD 
President, The State University of New York 


The acceptance of television by educators nationally has in 
Most cases been something less than enthusiastic. This tepid 
reaction has come about, I suppose, for at least three reasons, 

- all quite understandable. The first is that some educators 
sve confused the value of the technical tool of television 
itself with the value of what they see being broadcast daily. 

Ney have equated television with unrelenting commercialism, 
with repetitive and inane comedy, with an inordinate amount 
‘a Violence, and with hours and hours of superficiality. Rec- 
cidedt s that these programs also educate, even if in a de- 

negative fashion, many in the academic profession 

ave drawn back in horror. Their critical attitude has blinded 

ic to the fact that television occasionally provides magnif- 
E Programs of high cultural content as well as superb 

3 nes and special-events coverage. Some have even 
medi e rene view that so far as they are concerned this 
mE TE Ob munication does not exist, feeling for some 
i Bae Sd is es illogical reason that if they ignore 
American nies » television will somehow disappear from 


course, T : B * ; 
Standards < must admit that in comparison with normal 


m art of American life less than twenty years ago. 
ton gaat, fist ten years it was virtually ignored by educa- 
advances ee but the second decade has seen remarkable 
of this m 1 st when one considers the important possibilities 
ae my Sud communication in relation to the needs of our 
Utilizeq d lücism of the pace at which television is being 
5 e ‘ucationally has validity, 
iene reason, therefore, for the slowness of acceptance 
teach; tonal television is the innate.conservatism of the 
ing world vsslon and its unwillingness to adapt to a chang- 
educational ave often said that if one is to live happily in 
*pproach t aoe, he must adjust himself to a geological 
techniques 1 22nge. We progress in educational methods and 

Y ques, but we do it so reluctantly and in the face of 


i 


= 


such resistance that only the brave among us dare to be inno- 
yators. With knowledge increasing yearly by almost geometric 
proportions, we are still a long way from cleaning out the 
Augean stables filled with obsolescent materials and reclassi- 
fying or regrouping what is pertinent and contemporary. This 
time lag was once tolerable and even amusing; now it is dan- 
gerous and tragic. 

The third reason the educational world has looked coldly 
upon television is one based upon fear, fear which, as in so 
many other instances, is grounded in ignorance. Many teachers 
and professors consider television a potential threat to their 
livelihood and an inevitable dilution of academic quality. The 
fact of the matter is that neither of these fears is valid when 
television is used intelligently. It is true that there has been 
much loose talk about the economies that can be effected by 
substituting television instruction for the regular classroom. 
And indeed, in some geographical areas television can an 
does provide higher quality and greater quantity of instruc- 
tion where there may have been insufficient and poor instruc- 
tion previously. Schools and colleges too small and too | 
poverty-stricken to maintain a full curriculum of studies may — | 
well be helped academically and economically by the use of 
this new electronic means, since they can experience the bene- 
ficial effects of superb teaching they would otherwise not be 
able to bring to their classrooms. 

It is well within the realm of present fact and future possi- 
bility, also, that a properly organized curriculum of television 
courses can help to ease the pressure of campus or school 
population increase without sacrifice of instructional quality 
and with certain economic advantages. The experiment car- 
ried on in Chicago recently along this line has been so success- 
ful that it is now a regular part of the Chicago educational 

lan. Here was an instance, as you may recall, in which more 
than 500 students completed a full two-year junior college 
curriculum and received their associate degrees, taking a 
their courses through television. There was no difference in 
course content between their courses and those given on the 
campus. In fact the courses were actually interchangeable, as 
were many of the instructors. Interestingly enough, the tele- 
vision students performed as well as those in conventional 
courses. Another noteworthy fact is that after three years of 
operation the plan reached the point where its costs were 
per cent below those of the conventional junior college in 
Chicago. It can readily -be seen that there are important impli- 
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cations here for institutions or localities facing temporary or 
even long-term shortages in building space and other fa- 
Cilities, $ 
Such approaches, however, will not lessen our need for as 
many ane and qualified teachers as we can possibly find. 
elevision is no threat to the good teacher. On the contrary, 
it can provide supplementary and enriching elements to the 
less able teacher, and for the one who is truly gifted, it can ex- 
pand his influence. He can be a participant himself, or he can 
free himself from certain routine teaching duties through the 
use of television for more factual aspects of his subject, giving 
imself more time for creative and stimulating classroom 
time with his students, 
t is true that television has occasionally been employed as 
a high-grade boondoggle by some classroom teachers just as 
ms and other audio-visual aids have been similarly used. 
ere are never enough ways to be protected against the lazy 
or even unscrupulous instructor who chooses to waste his own 
and his students’ time, No new device or technique can suffi- 
ciently overcome this obstacle at any educational level. 

, ?ut when used properly and in normal circumstances, tele- 
Vision is an enriching tool for the teacher to use, augmenting 
and enhancing his normal classroom procedures and making 

I$ Own presence more, rather than less, necessary. It can 
add a dimension to learning which he can create in no other 
Way, and thus it can broaden and deepen the thrust of the 
caring process by supplying him with new methods and new 
materials hitherto inaccessible. It should not be measured in 
terms of financial economy; it should rather be measured in 


terms of what it provides educationally that augments what 
Was available hitherto. j 


bu 
me Wis Almost inevitable in America that television, the 


ain child of scientific and technical workers, should have 
from 5 major force devoted to promoting ideals that stem 
E ma technology and materialism. The pattern of radio had 
Previously been spread along the way as a guide, and tele- 

eon followed willingly and even eagerly. It will be recalled 
zm originally a large number of AM radio frequencies were 
jio ied to educational purposes by the FCC. One by one, 
tio ever, they either failed to be taken up or after educa- 
anal sta Ons were established, they found themselves finan- 
Y unable to develop. Gradually these AM radio frequen- 
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cies were taken over by commercial interests, and a great 
Opportunity was lost to give education its place in the sun. 

When television came into being, it was soon apparent 
that once more education was neither ready nor willing to 
take on the expense and responsibility of operating VHF 
channels. Thus the term “commercial television” came into 
being and a tremendous and powerful industry emerged to 
give life to the term, pointing its energies toward reaching 
and holding a great mass audience of Alte levels and of all 
social, economie, and educational conditions. 

We have now had a goodly number of years in which to ob- 
serve this new medium and to come to some conclusions as to 
the impacts it has had. In commenting upon these, let me 
make clear that I am being analytical rather than critical. It 
is not my pos to castigate or praise, but instead to hold 
the light of reality squarely upon what television has done by 
way of influencing the American people. 3 

The very fact that the first television activity of consequence 
in this country was geared to commercial purposes is in and of 
itself significant. Tts artistic possibilities were sublimated from 
the very beginning to those essential for advertising and sales. 
If programs of quality and variety develop out of a policy 
based upon commercialism, it may be no more than happy 

. coincidence. For if it were shown conclusively that only the 
very worst kinds of programs in terms of quality entertain- 
ment or good taste invariably stimulate the greatest sales, 

ere is serious question as to whether station owners would 
feel obliged to do more than the minimum of public service 
programing insisted upon by FCC edict. What would be the 
nature of commercial television in America today if there 
were no restrictions brought about by the grant or renewal 
of licenses? In other words, what would station owners do if 
they were completely free to do as they wish? 

Whatever our conjectures may be on such a hypothetical 
set of circumstances (and I am sure, incidentally, that many 
broadcasters would act at least as responsibly as they do 
today), the realities are that television through its commercial 
pressures has had tremendous influence upon consumer habits. 
This is so self-evident as to make discussion of the matter 
superfluous, except to note it as one of television’s achieve- 
ments. 

Today's concentration upon advertising products and de- 
velopment of dard that are sure to please and are rarely 
designed to tax 


e mind—such concentration has-led to an: 
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emphasis upon those values in life which are compatible with 
a technological and materialistic society. The possession of 
things in larger quantity and better quality than eyer before, 
already a dominant part of American life before the existence 
of television, has become even more important. Adventure 
has been so completely equated with violence and bloodshed 
that a callousness toward the dignity of individual human 
life has been allowed to develop, with a minimum of counter- 
vailing portrayals of gentleness and graciousness. Conformity 
of many sorts has been encouraged, whether in dress, habits 
of eating, drinking, smoking, and the like, recreational pleas- 
ures, transportation, and even in family relationships; corre- 
Spondingly a strong sense of the importance of security and 
the almost pathological avoidance of controversy have made 
their mark upon the values of the viewer. Statements have 
been heard that he watches without ill results, or indeed 
Without results at all. The whole experience is purported to 
€ passive, peripheral, and innocuous. But if this is true, how 
does one adjust this argument to the admittedly great effects 
upon the viewer of commercial messages, effects borne out 
by tangible actions of purchasing on his part? Can we say 
that television has force and power only in its commercial as- 
pects and is harmless otherwise? Of course we cannot. 
Just as this medium affects and alters consumer habits and. 
Values, so does it also affect and alter the standards of taste. 
ratings are to be believed, the mass taste of our citizenry 
lends very largely toward western drama, family situation 
| comedy, detective fiction, popular ballad singers, and come- 


dians. Tt reflects a willingness to view the same stock plots 


and stereotype characters offered week after week in series 
after series together with an equal willingness to forego any 
Subtleties of dramatization or characterization. It reflects 
wholesale acceptance of the slick, the smooth, the competent 
program in preference to the provocative. It reflects a kind of 
YPnosis or suspension of critical judgment that overcomes 
e viewer as he sits before his set hour after hour. 
ne unmistakable influence that television has exerted re- 
ates to the gradual disappearance of regional differences in 
Our country's population. Through network broadcasting and 
Syndicated programs the same drama, music, comedy, special 
Svents, and even commercial messages are seen in every part 
of our land. The urban and rural citizens are subject to the 
Same stimuli, sometimes simultaneously, and eventually reg- 
Ister identical responses. The same catchwords can be heard 
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all over the country, parroted from the television screen, and 


the same star performers are idolized. All this is only a con- |. 


'tinuation of what radio started as a trend many years before 
and testifies to the power and importance of the word “mass” 
inherent in the term “mass communications.” 

Still another impact of television has been its ability to 
keep the citizen aware and up to the minute on world, na- 
tional, and local events. In addition to the news reports 
which have become so important a part of each day's sched- 
ule, the special reports on major issues and crises, on-the-spot 
coverage of presidential news conferences and other mean- 
ingful occurrences, documentaries that summarize and crystal- 
lize the problems of our time—all these constitute a very bright 
spot in an otherwise lackluster landscape and are among tele- 
vision's finest and truly superb achievements. This has taken 
us a step forward toward the American ideal of a thoroughly. 
informed public and offers new emphasis to the argument 
that television has great and yet untapped potential as a 
‘communicator. 

We must not forget, as we look upon these phenomena of 
mass taste, that a minority of respectable size has also 
emerged, a minority that searches for the occasional program 
of high purpose and merit with which the over-all television 
schedule is dotted. Given time and encouragement, this minor- 
ity could someday become a major audience, responding to 
depth and complexity of content in programing as well as to 
sophistication of style. What makes this audience so impor- 
tant is that in spite of the comparative smallness of their 
numbers thus far, they represent the thinking public and the 
leadership citizenry. They exert a power and an influence 
which is disproportionate to their numbers. They are thus 
most worthy of attention and cultivation. It is with this audi- 
ence that educational television starts. 


In 


Educational television is only now beginning to come into 
its own in this country. Its history, covering the past decade 
or so, is one of laborious progress, always with inadequate 

- financial support and often with unimaginative and unskillful 
programing and production. Yet there has been progress on 
all fronts, and it PEUT as though educational television is 
now making a breakthrough to the consciousness of the Amer- 
ican people. For this we can largely thank the ten-year effort 
of the Ford Foundation. Through its Fund for Adult Educa- 
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tion, as well as on its own, it has encouraged the establishment 

of stations and has created the National Educational Tele- 
vision and Radio Center, a major distribution and production | 
agency. It has spent about $75,000,000 in its attempts to 
Strengthen educational television and no doubt will end | 
more. These expenditures, augmented by local support, have 
made the first breakthrough possible so that now millions of . 
people can be reached with a new kind of television broad- 
casting, 

At present there are 71 educational television stations, with 
more to come. Many of these are broadcasting on ultra-high- . 
frequency channels, which means that they have rather lim- 
ited potential audiences. Several, however, are in the very- 

igh-frequency band, and these represent the most influential 
Stations, Boston, Chicago, Pittsburgh, and, more recently, 
| New York are examples. New York's channel 13/WNDT has 
j qx Potential audience for its community programing of 
15,000,000 people in three states. Besides, it broadcasts regu- — 
larly to 1,500,000 school children in elementary and sec- 
` ondary schools. The establishment of this channel has given - 
tremendous new impetus to educational television.’ Annual 
operational „budgets for the 71 stations vary from about 
A $250,000 to over $8,000,000, as is the case with New York's 
annel 18. A few of the very small stations that originate — 
. CW Or no programs of their own operate on annual budgets 
9f less than $100,000. 
ob x the risk of dealing in what may seem fundamental and 
et Nous, it may be wise to review the purposes for which edu- 
s cional television is intended. Tt has three such purposes, the 


r/o 


hee two instructional. It can offer instruction at all levels 
eae of open-circuit transmission, which means that the 


es are available to anyone who wishes to fune in, — 
close... © School or at home; it can also offer instruction by — 

are eae transmission, which means that the broadcasts 
Cantor here to a single building or to the school system and — 
Progra © seen by the general public. Finally, it can provide 
nity ams of a more generally cultural nature to the commu- | 
curred OBrams encompassing discussion of literature, art, or 
9n. Th events, performances of music, dance, drama, and so. 
even UE are definite educational reasons for all its activities, 
should CER there is no reason why many of the programs 
MS ave entertaining elements. : ; i i 
; televisio, y the most important characteristic of educationa ; 
ips n comes out of the tradition of education itself, when 
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properly interpreted and developed. This tradition holds the 
individual human being in great respect, recognizing his po- 
tentiality for growth and endeavoring to help him toward ful- 
fillment of that potentiality. A sound process of education, as 
you well know, does not assume all students to be of the same 
capacity, nor does it place that capacity at a single level. On 
the contrary, it tries constantly to raise the level of under- 
standing, to encourage students to higher expectations of their 
own possibilities, and to protect them from being frozen into 
a conformist mass. If educational television is to perform its 
mission well, it must operate according to this selfsame tradi- 
tion, for if it questions the intellectual capacity of its viewers, 
it ceases to be creative and merely perpetuates mediocrity. 
Even in the comparatively short life of American commercial 
television, it has been proved again and again that splendidly 
creative programing is not beyond its skill. Sadly enough, 
however, it has also been proved that such programing is too 
often beyond its aspirations. In its own modest way, and par- 
ticularly because of its educational concern for the individual, 
educational television can and should do something toward 
reawakening such aspirations. 

The great attention focused upon program broadcasting has 
unfortunately tended to cause educators to forget the very 
real possibilities inherent in television as an audio-visual in- 
strument in the classroom. There are examples to be cited from 
many parts of the country indicating the uses of cameras, 
television monitors, and other equipment in ways that add 
effectiveness to the teaching process, particularly with large 
classroom or auditorium groups. In most of these instances 
the classroom teacher himself is the demonstrator. As an illus- 
tration, I have seen a biology course in which students are 
taught with the help of a special camera and monitors in such 
a way that wherever the student sits he has a close-up view ©: 
what the instructor is demonstrating. You are undoubtedly 
familiar with similar illustrations in your own experience. 
Much more experimentation needs to be done in this area of 
television use, including the wider utilization of closed-circuit 
equipment. On the other hand, a good deal of experimenta- 
tion that has proved successful in one or two institutions has 
not been adopted as educational practice elsewhere. A con- 
siderable body of literature exists describing such experi- 
mentation, but it is not often enough consulted. The tendency 
seems to be for each university or school system to insist upon 
its own experimentation regardless of the fact that this par- 
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tieular experiment has already been carried out to its conclu- 
Sion. 


I wish there were space to explore the specifics of the many - 


Ways in which educational television can be used both in 


open- and closed-circuit opportunities, Thus fat I have given i 


only a hint of what is possible, F 
But I must not pei upon your patience, and thus I shall 
not enumerate examples nor shall I get into the consideration 
of equally important subjects-namely, how an i 
Should prepare itself for the use of television, how it shou 
Orient its faculty, how it should estimate its financial Qu 
in suc! use, what it should expect as results, where it can loo 
or guidance, and so on and on. Since I could not possibly 
Cover all this adequately in a single paper, I am merely trying 
to sketch the total picture. p 
ne aspect, previously unmentioned, I must take a momen 
9r two to touch upon, however. This is the necessity for some 
attention to be paid in our schools to the problem of develop- 
Ing more discriminating and selective viewing habits among 
Our students, You r 
“Pout this, but twenty-five years ago in New England I made 
the Same plea in regard to radio before educational organiza- 
tions by the Score, both administrative and academic. I urged 
teachers and teacher-training institutions to find a place for 
a struction in the art of listening with some measure of critical 
Judgment, In my own classes I developed units of instruction 


9 Cope with the problem and demonstrated them to be suc- 
cessful, B 


ably repeat our earli 


ty-five years ago school children were listening to the 
9 over five hours a day; now they are watching television 
thei st the same amount of time. We did nothing to refine 
weet tastes or discipline their habits a quarter-century ago; 
sate doing nothing now, A glance at the list of the ten most 
ier programs currently being shown is sufficient to point 
us the results of Our unconcern. In the face of this, I fail to 
s What right we as educators have to criticize modern tele- 

a fing for being wh : 
nger to educate children to be as discriminating in its use 

of s h 9 in regard to books, music, and the other arts. Most 
about ne found it too much of an effort to learn anything 
Ut this mass medium ourselves, even though we could 
Spirit. ehe power it has in influencing the mind and 


er folly, 


© ourselves, by our apathy or our antagonisms, have 


will forgive me if I sound somewhat bitter | 


ut it all fell on deaf ears, and today we shall prob- : 


at it is when most of us have never lifted — 


100 Revolution in Teaching 


allowed a great mass generation to mature who sit apathet- 
ically in front of their sets hour after hour, completely con- 
tent with whatever is offered so long as it provides escape 
from reality. 

And so, eternally optimistic, I make the same plea once 
more. This is an area of television education that requires no 
great outlays of money, no complicated equipment, no gov- 
ernmental subsidies, no bond issues. Yet it could be the most 
vital and crucial area of all in shaping the next twenty years 
of television programing, whether commercial or educational. 

Finally, and by way of summary, may I say a word about 
the place of television in education whether we think of it 
philosophically or practically. In its commercial framework, 
this comparatively new medium of communication has shown 
a degree of effectiveness already that is in some ways almost 
frightening. At the same time this effectiveness holds great 
promise for education. Even though television’s major strengt f 
has been devoted to fulfilling the profit motive by sales o 
time and products, the medium has demonstrated an equally 
strong possibility for the dissemination of information, the 
exploration of ideas, and the presentation of the performing 
arts. In this second possibility rests an almost limitless poten- 
tial for our schools and colleges and universities. 

Educational television, furthermore, has the ability to offset 
as well as augment commercial television in that it can counter 
the current emphasis on materialistic values with continuous 

- and increasing attention to the humanistic side of life and the 
importance of the individual as a thinking being. It can make 
of the viewer an active rather than a passive participant an 
can show him the pleasure and satisfaction that come from 
stretching and exercising his mind. y 

The conditions under which higher education must function 
during the next twenty years throw an additional spotlight 
upon television. The tremendous numbers of students to be 
served and the inevitable struggle to acquire enough faculty 
and enough facilities call for real innovations in our present 
methods and almost radical departures from what we have 
hitherto considered normal. Thousands upon thousands O 
young men and women will soon be denied the opportunity 
for higher education if we persist in holding fast to our pres- 
ent procedures and limit ourselves to these alone. A time ag 
is already beginning to set in, for with the crisis already upon 
us, many institutions are still doing nothing to change their 
current situations, whether to include television or am 
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ack the fron- 
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another revolutionary advance has caug and breadth of his | 
panding still more the potential range SA] education, but 
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pared him. He must begin to deal with two extremely elabor- 
ate communications media, in each of which techniques have 
been developed to which the educator is a total stranger, and 
which to some degree may be inimical to his purposes. 

The central fact is that both these media have an existence 
quite separate from any use that may be made of them within 
the educational system, and that their development has been 

dominated, and will continue to be dominated, by the neces- 
sities of these other uses. They are mass media, and as such 
have been designed primarily to entertain and, in the case of 
television, to propagandize, neither of which should be a 
primary purpose of education. As a consequence, the motion 
picture establishment and the television establishment are 
thoroughly alien to the educational establishment in outlook, 
criteria and purposes. When these differing establishments 
meet, they do so—in the first instance at least-not as partners 
but as adversaries. 

To get the kind of film or television program he wishes to 
have, the educator must be prepared to struggle, and if he is 
to do so confidently, he must have some knowledge of the 
medium with which he plans to deal. He will be waging his 
struggle against men who call themselves experts, and who are 
within their own field experts indeed. The educator must learn 
to recognize when their expertness is relevant to his own prob- 
lems, and when it is not. He must also have some notion 0 
how to distinguish the true expert from the man who pretends 
to a competence he does not have. And he must exercise these 
judgments in relation to an extremely complex field of activity. 

In each of these two media, there are obligations whic 
must be met if the process of communication is to be carrie 
on properly. This state of affairs is not peculiar to television 
and films; to state it is no different than to say that books 
must be printed in readable type, on appropriate paper, and 
proofread before they are issued. And as in publishing, so in 
television and films: these requirements are for the most part 
common to all production, whether for the classroom or for 
the living room. 

Thus, on film or on television, the picture must be well 
defined, the sound intelligible and the lighting such that what 
should be seen will be seen. But these are the trivia of produc- 
tion, just as type face and paper are the trivia of book design. 
The real production problems are a great deal more com- 
plicated than any of these. f A 

Consider, for example, a fairly characteristic classroom 
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Situation in which an instructor elucidates a point bee 
class, and then proceeds to read briefly from releyant aa 
ture. This is not difficult to photograph, aud the PES T 
be a series of pictures on film. But they will not consti 
motion picture. 

To bin with, the students who witness such a sequence en 

rather than n the classroom will have their eyes fixe 

a small screen and what they see will be shadows, in im 
imensions. In the classroom there may be a blackboard, with 
Words scribbled over it; in the real situation this, is of no 
moment, for the student will concentrate on the instructor 
and effectively will not see the blackboard. On the S 
blackboard and instructor are on the same plane, and the 
mixture will be a constant irritation and distraction. They RE 
ikely, in fact, to be utterly incompatible, and the viewer wi 
not usefully see either one or the other. In short, the Sesraqm 
and the classroom "set" are two entirely different things; the 
Set must bi aton 
9 give assurance that he is in a real and a familiar educational | 


Setting, and yet to reinforce the act of communication rather 
an to subtract from it. 


On film or in class, the instructor must expect the student 
to watch hi 


m and to listen attentively to what he has to say. 
“ven in the real classroom, this requires considerable effort, 
It is difficult for the best of us to fix our attention and to keep 
it fixed over an extended period of time. But in the real class- 
Toom, the 

V, Student comes into lay. There is a presence in the room 
Which in Some degree SORA attention, Much of this is 
Pevitably los 
zum how he may help compensate for this loss, One of his 
tactics is to : 


t is seen in a long-shot, a close-up, from this 
; and usually on each occasion for only 
C8 at a time, This may sound absurd—to the educator 
making his first film it appears ludicrous as well as exhausting 
«put the act is that it works, (And the fact that nothing 
Comparable Was possible on radio precluded the use of radio 
à Significant instructional medium.) à 
Pri Sse are merely two minor elements in film-making. The 
cess is far more subtle than this, Lighting a set, for exam- 
Ple, is an art in itself, and must be done skillfully if the scene 


carefully designed to frame the communicator, 


Warmth and reality of the person who is addressing . 
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on film is to make any impression upon the viewer. The pic- 
ture, frame by frame, must be carefully composed. There 
must be continuity of action on the screen to match the con- 
tinuity which the real world provides in the classroom. These 
are not mere pretensions of the film-maker; they are vital to 
the act of communication. 

These are a few of the exigencies which are inherent to the 
medium. But there are others which relate not to the medium 
itself but to the use that has been made of it. Short as the 
time span may be with which we are dealing, there are tradi- 
tions of motion picture and television production which are 


quite as real as any of their aspects and which can not be ! 


ignored. The student, whether he realizes it or not, is immerse! 
in these traditions, and he will react against any film or tele- 
vision program which breaches them. What is more, as long 
as most of his film and television viewing takes place in an 
extra-educational context, he will remain bound by those 
traditions. ] 

We spoke above of the instructor who reads from the rele- 
vant literature. On screen, the page from which he is reading 
must be shown. There is nothing reasonable about this—it adds 
little to the act of communication and may even be a distrac- 
tion. But the technique of film production over the years has 
created in the viewer the firm expectation that he will see the 
printed page, and if it is omitted he will be oppressed by & 
sense of incompletion. The viewer has learned to expect that 
anything which can be shown will be shown. This expecta- 
tion is so real that it is frequently used in dramatic films to 
inerease tension, and when it is so used there is an obliga- 
tion upon the director to release the tension at some app/0- 

riate moment. 

The traditions of motion pictures and television are by no 
means the same. The motion picture, for example, has en- 
gendered a tradition of perfection in detail. Because a scene 
can be photographed indefinitely until the detail is perfect 
and because Hollywood has recognized that this perfection 
of detail heightens the illusion of reality and hence has in- 
sisted that it be achieved, it has come to be part of the basic 
requirements of film-making. As a consequence, the viewer, 
whether he is consciously aware of the fact or not, rejects à 
film in which this perfection is lacking. If a microphone Po 
slides into the top of the picture, that film will no longer e 


eceived seriously. i i A 
s Yet the same mishap, occurring on television, will be ig 
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nored by the viewing audience. Television, whatever the rea- 
Sons, has never sought to establish the tradition of totally 
clean production, and the viewer neither expects it nor is 
disturbed by its absence. Peculiarly enough, this tolerance 
even extends to television that has been stored on magnetic 
tape, where corrections might have been made. It is because 
of this tolerance that the television producer can denominate 

is production, “live on tape”—tape production, so long as it 
explicitly mimics live production and it is accepted upon the 
fame terms. Film production is different; even when it is 
transmitted over television it is always recognized as film by 

© viewer, although he may not be aware that he has recog- 


nized it and in any case would be helpless if he attempted to 
Say how the identification was made. ! 


' THE EDUCATOR AND THE TECHNICIANS 


This brief discussion of the demands of the two media and 
E eir traditions has not attempted to describe either in any 
epth or detail. It is intended only to point out that they 
exist, that they are real, and that the educator who plans to 
€al in films or in television must take them into account. 
ey confront him with two distinct sets of problems. 
GONE Picture and television production are intensely 
pee ante activities. To film a scene, or to transmit it over 
and is 9n, may require the services of 80 or 40 technicians, 
Sava Se likely to require less than a dozen. If the produc- 
a is to be worth while, they must all be in some degree cre- 
a jou nd women who bring something more than 
mmeyman’s attitude to their tasks, 
E most difficult for the educator to deal effectively with 
Possess ae na women. He is likely to be aware that they 
lacks and o u of knowledge and experience which he himself 
and CSS ich he finds somewhat arcane; this knowledge 
ity in Which fe moreover, are intimately related to the activ- 
to them WE € Is participating. It is extremely easy to defer 
Such and X ER they insist that a scene must be produced in 
at all, Tt EE Way, or even that it should not be produced 
that a eC t to resist when a director says confidently 
i Aio pedagogic point must be distorted in order that 
int may be made. The director, presumably, 
ie iwhar Re a ER picture and what dod not, white 
ator is likely to be a ome 
POSsesses no such M cu CE 


€ producer, director or film editor, the more 


p: t 
Y 
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likely he will be to seek to create the film or television produc- 
tion in his own image. To be first-rate at his job, he must have 
a great deal of assurance in his makeup; he himself will cer- 
tainly not defer without dei 

"This would be only beneficial if there were any assurance 
that his decisions would be predominantly the proper ones. 
The hard truth is that they will not be. For one thing, his 
criteria will be the criteria of the entertainment business, be- 
cause he and his fellow technicians have been trained in 

roduction for entertainment and not for education, and the 
nature of their training will have been fixed by the demands 
of the major portion of the motion picture and television 
effort. His decisions, therefore, although they are likely to be 
right for show business, will frequently be wrong for educa- 
tion. 

Somehow the educator must learn to distinguish between 
those pronouncements which relate to the actual demands of 
the medium in which he is trying to work, and those which 
‘merely reflect the technician's bias toward the entertainment 
industry. It is not easy to learn, but if an educational produc- 
tion is to accomplish any part of the job the educator wishes 
- it to accomplish, he must learn to discriminate, and he must 
be prepared to be stubborn about it. 

"There is no reason why the educator should be diffident 
about making his views known and insisting that they be 
acted upon. There is no one, in show business or out of it, who 
knows better how to communicate what he wishes to commu- 
nicate than the good educator. He, too, has his show-business 
side, and reflects it every minute he is before a class. The 
skilled teacher is quite as much a professional communicator 
as the skilled film or television producer, and has every right 
to have his skill respected. 

Yet in actual practice it is not, and as a consequence not 


one educational motion picture film or educational television 


program in a thousand is worth the effort that is required to 
watch it, This is not hyperbole. A colleague has recently 
screened 200 hours of educational films in his specialty and 
has yet to find a film he would be willing to show in a class- 
room. The Physical Science Study Committee, six years ago, 
did much the same and found one-half of one film that was 
worth considering—and that film was produced not as an edu- 
cational film but as an industrial public relations film. 

Yet educators continue to permit film producers and tele- 
vision producers to turn out worthless material, and even lend ; 
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their names to the product. I have in mind an extremely dis- 
tinguished scientist who was asked to take primary re- 
Sponsibility for an elaborate educational film. When he was 
taxed with the result, he protested: "It really was a first-rate 
film, but it ran fifteen minutes too long and they cut the 


wrong fifteen minutes.” They cut the film because they had 
convinced him that they alone knew the intimate secrets of 
film editing. He was irresponsible in not insisting that the 
film be edited according to his own specifications, and sub- 
mitted to him in edited form until he gave his approval. 

But to see that a film or television production turns out as 
he intended is only one problem. The second problem is pay- 
ing for it. 

It is clear that production is not cheap. It requires first-rate 
people, drawn from industries where the rates of pay are ex- 
tremely high. It requires long periods of time: in motion pic- 
tures, for shooting, revising and editing; in television for 
rehearsal and other preparation. I do not believe that any ex- 
tended series of motion picture films or television programs 
can be produced for anything less than $1,000 a minute of 
Screen time, and I suspect that for first-rate production the i 
Correct figure is nearer $2,000. (Both these figures presuppose. 
that the time of the educator himself is provided free, or very 
nearly so.) f 

At either of these prices, it is well worth while. A teaching 
j film made at a cost of $20,000 or $30,000 can reach hundreds 
of thousands of students every year for half a dozen years, | 
and the cost quickly reduces to pennies per student. A tele- 
Vision program can reach a million students at one time, or 
9n tape can do precisely what the film does. In relation to the 
return, the investment is small. But the investment must be 
found, and except for science films, where the National Science 
Foundation does some part of the job, there is no source for 
funds of this magnitude to be used for motion picture or tele- 
| Vision production. 

It is a reflection of our native gadget-mindedness that un- 
limited funds appear to be available for the means of trans- 
mission, and little or nothing for the matter to be transmitted. 

his has been most noticeable recently in the case of tele- 
vision. We have not only managed to build several dozen edu- 
Cational television stations and to equip an extremely large _ 
Proportion of our schools with receivers, but we have even 
ound a good: many millions of dollars to fly airplanes over the 
idwest, capable; in principle at least, of putting signals into 


108 Revolution in Teaching 


schools in several states at once. The machinery is there, but 
the message is simply ignored. I know of at least one case 
where a producer of educational films was asked to supply 
some of his produce free to Midwest Airborne Television be- 
cause there were “no funds for programing.” 

I am not sure that this is a problem for the educator, but it 
is certainly a problem for education. Until it is solved, no 
amount of discussion of the use of television and motion 
pictures in education will make any difference. I am con- 
vinced that these two media contain possibilities for education 
that are comparable only to the possibilities that lie in the 
printed word—not the same possibilities, but possibilities cer- 
tainly as great. I am convinced also that no attempt has yet 
been made to exploit these possibilities, and at the moment T 
see no signs that this situation is likely to change. 


Programed Instruction: Miracle or Menace? 


RICHARD MARGOLIS 


3 “Human history,” wrote H. G. Wells half a century ago, 
“becomes more and more a race between education and catas- 
trophe,” The race today is being run at breakneck speed. 
Stung by the Russians’ orbiting of Sputnik in 1957, Americans 
have come to assess their schools as they assess their rocketry: 
as a weapon in the Cold War arsenal. 5 

"Only a dramatic upgrading of our scholastic standards, 
wrote Vice-Admiral Hyman Rickover in his crotchety but in- 
fluential book, Education and Freedom, “can guarantee the 
continued safety and prosperity of the Republic.” 

In their somewhat frantic search for a better method of 
teaching, our schools have hit upon a new and still contro- 
versial technique called “programed instruction.” Nearly 
everyone by now has heard something about this remarkable 
innovation, and probably more about the hardware that often 
accompanies it—the teaching machine. In less than five years 

the technique has spread from a handful of experimental 
classrooms to more than 8,000 schools across the nation—an: 
the number might easily triple by next year. 

For many, programed instruction has become a glittering 
symbol of America’s supremacy in the so-called “education 
race" with Russia. One educator has termed it “the most im- 
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i i the 

ortant breakthrough in the field of education. since o 

bd eBook” soma: has prophesied that it will hes 
mately replace teachers. A famous psychologist has asserte 


flatly that "teaching machines can teach twice as much in hal£ 
-~ the time.” 


Yet not all the experts are in agreement. Many educators 


Who had at first enthusiastically embraced the new ue 
are now backing away and taking a second look. Some ee E 
as been grossly overestimated; others, that it is el 
dangerous. In at least two states indignant individuals have 


demanded legislation barring programed instruction from 
Schools, 


What is the truth about programed instruction? Will it 
really give us the edge in the ongoing race with catastrophe? 
x is it just another classroom gimmick, comparable to over- 
ead film Projectors, closed-circuit television and green black- 
boards? Per aps the most urgent question" to be asked is; 
at effect will the new teaching method have on your 
child’s education? 

t are your child, at some point in his school career, 
Will be tau Y a “program.” While it may look like an 
i. Ordinary workbook, 1 
3 Š 
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. eginnin 
l Bradua]] 
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In this example, as you see, the student is required to fill 
in a word at every step. Other programs may require him to 
solve problems, or to select one of a series of multiple-choice — 
answers; all demand some kind of response to each item. P 

In conventional textbooks or in classroom lectures, the stu- 
dent who loses his way in the explanation is all too likely to 
„stay lost. With a program, he can check his comprehension at — 
every point, and correct his errors instantly. As a delighted 
fifth-grade girl commented about her grammar program, 
“Tt’s just as if somebody is talking to you. And it doesn't yell 
or scream, either!" 

Sometimes the program is housed in a teaching machine. 

Jf so, the machine is of no special importance. Despite a goo 
deal of publicity to the contrary, the new technique has noth- 
ing to do with “robot” learning or automated wizardry. Even — 
the most elaborate machines—those electronic wonders which — 
cost as much as $4,000—are little more than boxes to hol 
programs. “No matter how well the machine is built,” ex- 
plains Laurence M. Stolurow, a psychologist and programmer 
at the University of Illinois, “the results produced are de- 

_ termined, in the final analysis, by the program.” . 

Most educators concede that the results produced thus far 
have been uncommonly good. “Research leaves us in no doubt 
that programs do teach,” writes Wilbur Schramm, director of | 
Communications Research at Stanford University. In his sp@ — 
cial study on programed instruction, sponsored by the Fun 
for the Advancement of Education, Schramm observes, 
e deal of learning seems to take place, regardless of the 

ind of program or the kind of student. Even a bad program 
is a pretty good teacher." 

From the classroom has come considerable support for 
Schramm’s contention. In Roanoke, Virginia, eighth graders 
learned about as much algebra in one semester by means © 
programed instruction as ninth graders are ordinarily eX- 
pected to learn in a full year. 2 

At Manhasset Junior High School, New York, students n 
a programed text learned a year's worth of grammar in jus 

velve hours. 
i In an experiment sponsored b the United States Office of 
Education, sixth graders learned spelling with a program in 
one-third the normal time—and scored much higher on 


hievement tests. 4 
e At Hamilton College the average grade in a freshman logic 
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Course jumped 30 per cent after programed instruction was 
introduced. 
In an experiment at Yale, programs are being used success- 
ly to teach two- and three-year-olds how to read and type. 
The findings would seem, at first glance, to point to a major 
breakthrough in education. If so, we can thank the psycholo- 
gists. For programed instruction originated not in the class- 
room but in the psychologist’s laboratory—and that is where 
any realistic assessment of the new technique must begin. 
TOBramed instruction owes its existence mainly to Har- 
vard's brilliant behavioral psychologist, B. F. Skinner. His 
€ work has been an investigation of the learning process and 
an attempt to Pin-point the “laws” that govern it. About ten 
years ago, while experimenting with pigeons, Skinner dis- 
covered his birds could be taught to accomplish many aston- 
ishing feats—such as whirling in a circle or pecking out a tune 
on a toy piano—providing each step of their behavior was 
rewarded with a grain of corn. Psychologists call this process 
of rewarding "reinforcement," and reinforcement is central to 


inner’s theories about programed instruction. 
In 1954 lishs 


th inner published an article in which he argued 
nat people could be taught the same way he had taught his 
Pigtons—that is, they could be “reinforced” each time they 
E E correct step toward mastering a subject. The article 

Bnaled the birth of programed instruction. 


com » Program for people, the reinforcement factor is not 
“Tewa, a an oblique kind of encouragement. The student is 
X ed" at each Step by being told instantly that his 


is correct, at i i 
material so o That is why a programmer arranges his 


always to invite a correct response. 
gram for second-grade students 
“fish.” In the next step the child 
—' the third step asks him to fill 
—- —and so on, until he has learned to fill in 
tasks rig ht us Chances are he will get each of these simple 
ant e EDEN Setting things right, Says Skinner, is a pleas- 
Beeps’ which will encourage him to learn more. 
the fault dm commits errors on a program, it is considered 
Wr answers» D 0Bram, not of the student. "There are no 
Westions» > runs the programmer's slogan—"only wrong 
formulah grams being produced today still follow the rules 
ed in Skinner's laboratory a decade ago. Indeed, it is 
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precisely this fact—the rigid application of laboratory theory 
to classroom practice—which disturbs many educators. As at 
least one irate teacher has remarked, “People aren't pigeons.’ 
Critics of the new technique are alarmed by the programmer's 
attempt to transform teaching from a subtle art into a precise 
science. They warn that the new technique contains a number 
of'serious defects. These can be briefly summarized: 

(1) Programed instruction discourages critical thinking. 

(2) Programed instruction fosters only rote learning and 
memorizing of facts, but prevents the student from exploring 
à discipline on his own and from discovering basic prin- 
ciples. 

(3) Programed instruction is both mechanical and mo- 
notonous; it is a joyless and uninspiring way to learn. 

There is a patness to programed instruction, the critics point 
out, an either-or quality which interferes with genuine learn- 
ing. By their nature, programs often produce the erroneous 
impression that for every question there is one, and only one, 
correct answer. 

“Programs to date,” writes Lee J. Cronbach, professor of 
education at the University of Illinois, “reward the student 
only for agreeing with what the programmers believe. If com- 
position, literature, languages, social studies and science are 
reduced to responses that can be evaluated by a clerk, educa- 
tion will have settled for considerably less than half a loaf.” 

Another professor of education, George Kneller of U.C.LiA., 
sees in the new technique an even greater hazard. “If we seek 
exact responses and reward only those who conform to the 
demands of the machine,” he warns, “we are likely to snuff 
out the precious spark of revolt that is necessary to healthy 
growth and activity.” 

In their zeal to reshape the learning process into a workable 
science, programmers are often accused of overlooking the 
only elements in the process that really matter. There is a 
French proverb: "Everything a child learns in school he for- 
gets—but the education remains.” By stressing rote learning 
and ignoring critical thinking, many programs seem to have 
turned this proverb upside down. 

“Dr. Skinner,” writes Benjamin Fine in his book on Teach- 
ing Machines, “has deyeloped a program to help a student 
memorize a long poem, but he has not yet found one which 
will teach a student to enjoy poetry!” : A : 

Noting that the new teaching technique is one-dimen- 
sional,” Fine goes on to ask, “How can it teach a course in 
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American history which must deal three-dimensionally with 
events, people, ideas, and the subtle relationships among 
them?” L4 
Good teaching, everyone agrees, requires an exciting give- 
and-take between student and teacher. “You have to fing | 
Challenges at a student," a teacher explains. "The idea is to 
get the student excited . . . pique him . . . argue with him. —— 
A teacher who has never lost an argument to a student is not 
a good teacher." j 
It is well known among school children who have been ex- 
posed to the new technique that programs never lose an argu- 
ment. As Cronbach has remarked, “It is difficult to see how a 
program can contribute to divergent thinking and creative 
imagination. . . ." ^ : 
The programmer's notion that children should not be | 
allowed to make errors appears to be open to serious question, — 
Trying to prevent students from making errors," a Harvard ` 
mathematics professor acidly commented, ^is like trying to — 
arrange for a track team mot to get out of breath. It can't be 4 
done. Furthermore it shouldn't be tried. Making mistakes is ' 
| 


essential to learning." 0 

It is possible, say some critics, to go through an entire prozai 
gram without making a single error—and not learn a thing. —- 
This is because programmers, in their anxiety to prevent stu- 
dents from making errors, give absurdly broad hints to the — 
answers, Here is a typical instance: n 


Beethoven wrote m —— e symphonies than Brahms,- 


Most students will answer this correctly by filling in “more,” | 
but their answer will not show that they know anything about 
Beethoven. It will merely show that they took the hint. "If — 
fines continue the way they are now going,” vr sae S 
uthority, “programing is going to become more and more à 
vod ps A kind Si didactic anagram or ‘find the cue 3 
air." : : E 
Insistence on “errorless” programs can lead to what David M 
Sohn, à programmer and English teacher in Darien, Connec- — 
ticut, cals “simple-minded exercises.” And that, in turn, leads | 
to boredom, “Many programs are painfully monotonous, 
ohn says, “They have no style and no sense of humor. A 
Student may learn from them, but he won't like it; and since — 
there's no joy in it, he won't pursue the subject, he won't u 
it and, in all probability, he won't remember ita 
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“It’s so tedious!” or 
eard comments from s 

Wrote a terse note to h 
fuls of information d 
Connecticut, I visited 


“Its so cut-and-dry!” are frequently 
tudents using programs. A sixth grader 
is English teacher: “These little spoon- 
o not agree with me." In Westport, 

a class of eighth graders who_were 
using a programed text in first-year algebra. I asked te 
what they thought of the new teaching method. Prom A 
back row a boy named Jay had an answer. “It’s all right, he 
said. “I mean you can learn quite a lot from it. Trouble is— 


you're not Boing to go through life always getting multiple 
choices." 


There is a curious irony here: a technique based on the use 
of rewards may turn out to be a kind of punishment. By re- 


ducing a subject to tedious simplicity, programed instruction 
can discoura 


£e a process which, even under the best condi- 
tions, is difficult: the process of education. 
any of our schools toda 


They are emphasizing basic 
traditional mixed bag of disjoi 
Math, for example 


of the programs bein used toda: 
are restricted to the teaching of : Bee, fallen EE 
a trap which Henry Adams once described as COS on EIE 
tion of ignorance xe au the ford ce inert facts.” 

In fairness, it shoul e noted that many program i 
group which includes both psychologists d pu n 
aware of this trap, and are working manfully to revise the 
technique along more sophisticated lines, Tt ig the contention 
of the faithful that programed instruction can teach anything 
providing the programmers are smart enough. “An ing nz 
can be verbalized can be taught in a teaching machine” 
Skinner has stated. f i 5 

Thus far the evidence in support of this claim is sketch 
but what there is of it suggests that programs are gradually 
being improved to meet at least some of the criticisms, Some 
programmers, for example, are forsaking the rigid Skinnerian 

p" 


ducting 18 different research projects, all of them aimed at. 
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style and moving toward an approach developed inde end- 
ently by Norman A. Crowder, a former Air Force psychologist. 
Crowder's Programs tend to be chattier and more informal. . 

I5 steps contain large chunks of information—a good deal 
larger than Skinner’s—and end with a series of multiple-choice 
answers, 

It is sometimes just as rewarding in a Crowder-type pro- 
Bram to answer a question incorrectly as to answer it correctly. 

; © Wrong answer leads you to still another block of informa- 
tion and possibly a pep talk. “Now, now,” the student may be 
told, *you're getting excited." 

This system of directing the wrong-answer students along 
One route and the right-answer students along another is 
called “branching.” Here is how branching works in Crowders | 

ngonometry program: t l 


Angles, as you know, are measured in degrees. A circle contains 


860 degrees (360°). You should remember the answer to this 
question; 


How many degrees are there in a right angle? 2 
45 page 99 90 page 38 100 page 42 


Students who choose either the first or last answer are obvi- - 
ously in need of additional information, which they will get 
When they turn to the pages specified. Once they've mastered 
the right-angles problem, they will be directed back to the 
main trunk" on age 38. Meanwhile, the students who have ` 
Shown they Ri know there are 90 degrees in a right angle 
are forging ahead at their own crisp pace. : 
In this way the slower students get the help they need, 
when they need it, while the faster ones are allowed to pro- 
ceed at a more challenging pace. ; 9 
The Crowder ys. Skinner debate has caused a good deal of 
commotion in the field, but the upshot seems to be a gradual. X 
lurring of the two schools. Programmers are selecting devices —' 
from both and are writing programs that are identical to 
neither, "e 
A considerable sum of money, most of it from foundations 
and the federal government, is being spent for research in the 
new technique. Last year's research bill has been estimated at 
$25 million. Five years ago only eight known research projects 
were underway; last year there were more than 200. At 
Harvard a Committee on Programed Instruction, operating — 
on a $300,000 grant from the Carnegie Foundation, is con- — . 
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creating programs to challenge the student’s intellect and 


excite his imagination. The wide range of subjects being pro- - 


gramed there includes geography, music, crystallography, and. 
‘English for Foreigners.” 

The kind of research going on at Harvard is fairly typical 
of undertakings at dozens of other universities across the 
country. Unfortunately, though, not much of the experimental 
work as yet has influenced the commercial programmers—the 
big publishing houses which produce and sell most of the 
programs being used by school children today. With a few 
notable exceptions, the quality of programs being written 
today remains depressingly low. 

One reason for this, as Wilbur Schramm has pointed out, is 
“the great commercial pressure to produce programs. In a new 
field of publishing,” Schramm says, “the race is to the quick. 
Traditional programs can be made more quickly, and sold 
more readily, than experimental ones.” 

Schramm reports that “the co 
“ported almost no research on programing.” I asked a vice- 
president of one large publishing company, which produces 
both teaching machines and programs, why his firm had 


rushed into the market so early, when relatively little was 
known about the new technique. 


“We honestly wanted to do more 
technique," he replied. *But researc 
Somebody has to finance it.” 

A good program may require two 
make certain that it will be clearly u 
should be tested—sometimes again and again—on students 
comparable to the students who will eventually use it. This 
takes time. Yet some publishers, in their haste to beat the 
competition to the cash register, have been producing pro- 
grams in as little as five weeks. James G. Holland, a colleague 
of Skinner’s at Harvard, has noted sadly that “some pro- 
grammers today seem to have taken Seriously the axiom in 
one of James Thurber's Fables: “Don't get it right, just get it 
written.’ ” 

Again, there are exceptions. One textbook firm has 
published a book called Poetry: A Closer Look, which includes 
an imaginative programed analysis of a poem by Robert 
Frost. To avoid the charge that “programs never lose an argu. 
ment,” this one is sprinkled vim such plies Rp We ac. 

t this interpretation . . .” "Some readers o poem po 
ES further Be ” and “a third possible symbol bg The 


Pp. 


research to perfect the 
h is a costly business. 


years to produce. To 
nderstood, a program 


recent]: 


mmercial agencies have sup- . 
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program goes a step beyond rote memorization toward critical, 
thinking. 


In 1957, when publishers began to appreciate the profit : 


potential in the new technique, there was a great flurry of 
commercial activity. Most firms in those days concentrated on 
selling teaching machines. “Even the publishers were de- 
luded,” says Schramm. “One respected firm sank $50,000 in 
an abortive attempt to create a machine.” It never produced 


one, finally giving up on machines and turning its attention — | 


to the production of programed books. 

Other firms were more fortunate. They began to peddle 
Eadgets with such alluring names as Learn Ease, Teachall, — 
Edumator, and Redi-Tutor—and they sold them, in many: 
cases, not only to schools but directly to parents. Teaching 
machines and programs are still being sold today on a door- 


to-door basis (frequently by encyclopedia salesmen), via — 


direct mail and even in supermarkets and drugstores. 

One thing educators seem agreed on: salesmen are not com- 
petent to prescribe for a child’s educational needs. The Center 
for Programed Instruction, a non-profit organization in Man- 
hattan, devoted to research and to spreading the word about 
the new technique, is particularly outspoken about consumer 
Sales, Its president, P. Kenneth Komoski, has berated “com- 
panies that use programed instruction as a gimmick to sell 
encyclopedias door-to-door or to relieve the housewife of a few 
dollars as she leaves the supermarket.” 

A CPI booklet warns parents that “there are programs in 
existence which have not been able to teach anybody anything. 
It is also unfortunate that several producers of teaching 
machines and programs have resorted to deceptive, sensationa 
advertising. Oa ) 2 

Obviously, if programed instruction is ever to become an — 
effective arm of learning, it will be through its use in the 
classroom, not in the home. And in the classroom there will 
be, as always, the one indispensable element in education: a 
teacher, : 

The teacher's place in programed instruction is still a mat- 
ter of spirited debate. Some teachers fear that the traditional 
little red schoolhouse, in which the teacher has always held — 
Stage center, will be exchanged for “rows of little red school 
booths,” where each student sits in splendid solitude and | 
works with. his program, while the teacher goes out for a cup. 
of coffee—or to look for another job. MIO. 


+ 
ES E d a 
_ Am official of the American Federation of Teachers gave - 
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voice to this fear when he called teaching machines “just one 
more method the school boards will use to cut the sacred tax 
rate." 

When a community in upstate New York bought twenty 
teaching machines for the classroom, one citizen was heard to 
comment: "Wonderful! Those twenty machines are a good 
omen. This fall we can get rid of twenty teachers!" 


And in Salt Lake City the local newspaper ran this provoca- 
tive news item: 


The first Utah teacher already has been shouldered aside bya 
machine. He is a mathematics teacher at Weber County High 
School, and Superintendent T. H. Bell assigned him to a junior 
high school next fall. 


His place at Weber will be taken by an automated teaching 
machine and the materials it uses, 


This sort of publicity is hardly calculated to soothe teacher 
fears. “The idea of being replaced by a machine just infuriates 
me,” one teacher has remarked—and no doubt she reflects the 
feelings of many of her colleagues. Yet most educators are 
convinced that the teacher's place of pre-eminence in the class- 
‘room is secure. 

Francis Keppel, the United States Commissioner of Educa- 
tion, has given this conviction a folksy twist. “PI accept the 
machine as a replacement for a teacher,” he has said, “when 
it can run a birthday party for my young daughter, when it 
can comfort a sick child or encourage a child who needs 
assistance. Then I'll go along with the idea that a machine is 
as good as a teacher.” 

Teachers who have used programed ins 
discover that, far from replacing them, the new technique 
saddles them with greater responsibilities—or, as school 
administrators would describe it, “affords them greater oppor- 
tunities.” For one thing, the technique frees them from the 
tedious necessity of drilling and redrilling the class in basic 
information, a process which Skinner has described as “white 

collar ditch-digging.” With the extra time, the teacher can 
concentrate on individual problems; she can hold lively group 
discussions, prepare more inspiring lessons—in short, he a 
acher. 
pet lke this new way of teaching,” Rr School 
f marked. “It gives me more time to spend with 
p te. are having im Before, the children Who 


truction frequently 
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knew the work would often sit back and wait with almost 
patronizing looks on their faces while I drummed information 
into the heads of the duller students.” 

Among us English teachers,” observes William E. Hoth of 
Wayne State University, “are many who suspect the machine 
because it is not a book. They should not fear. For the machine 
presents an exciting challenge. At last good teachers can 
demonstrate their unique skills.” 

A good deal of teacher hostility to the new method must be 
blamed on school administrators who sometimes force pro- 
grams on teachers without bothering to explain to them how 
they work or why she should use them. “There has been no 
Widespread movement of school systems,” Schramm points 
out regretfully, “to train their teachers in the expert use of 
Programs, nor any general moyement of teachers colleges to 
make use of programed instruction.” 

The consequences of this omission can be dismal. Teachers 
resent the new technique and, perhaps unconsciously, under- 
mine it. In Roanoke it was found that when teachers were’ 


v 


ostile to machines, the students performed badly. “I would . 


never use a teacher in programed instruction unless she was 


Sympathetic to this method of teaching,” declares Clifford 
Rall, superintendent of schools in Port Chester, New York. 

In Newton, Massachusetts, the school administration suc- 
cessfully introduced the technique by first setting up work- 


shops and seminars, and sending nineteen teachers to a short | 


Course on programed instruction at Harvard. [ 

. One healthy side effect of the new technique, according to 
its advocates, is the good example it sets for teachers. Accord- 
ing to this view, a program presents information with such 


' Striking clarity that the observant teacher can't fail to follow - 


Suit. “The programing not only helps the kids learn," a 
fourth-grade teacher from Niskayuna, New York, has com- 
mented, “but it helps me to learn how the kids learn. 


Certainly the basic elements in programing—the idea of - 


breaking up the material into small steps, asking the student 
to respond to each item, and rewarding him for correct 
answers—have been practiced by good teachers for centuries. 
Horace, who lived 2,000 years ago, referred in his writings to 
the practice of giving sweets to children who learned their 


letters. Another. Roman, Quintilian, wrote that education - 
“should be a matter of play. The pupil must be questioned | 


and praised, and must never be made tb wish he had not 


y 
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spoken." Quintilian stressed the importance of having the 
student make a series of correct responses, in order to achieve 
"speed without error." 

What programmers have done, in effect, is to refurbish these 
old concepts and make them available to students on a mass 
basis, By this means they have compelled at least some teach- 
ers to focus their attention on a question long ignored: what 
do we mean when we speak of "the learning process"? 

"Those who are most actively concerned with improving 
education,” Skinner has written with a touch of scorn, “seldom 
discuss what is happening when a student reads a book, 
writes a paper, listens to a lecture or solves a problem. . . + 
In short, there is general neglect of educational method.” If 
the new technique does nothing more than to alert teachers 
to their weaknesses, it will have done an inestimable service. 

As a "teacher" in its own right, programed instruction 
remains a crude instrument, though at some future date it 
may become everything its enthusiasts claim it to be now. 
But first psychologists will have to revise their theories to 
conform more closely to classroom practice. They will have to 
get clear the distinction between people and pigeons, and 
accept the fact that good teaching, with its many fine shadings 
and subtleties, is an art. 

If we mean by education something more than rote learn- 
ing, then we will have to rely on something more than pro- 
pred instruction. As the Center for Pr 


n ogramed Instruction 
as pointed out, "Programs can help . . . but education of 
a child is a complicated process involving hundreds of prob- 


lems, and programed instruction like anything else cannot 
solve all of these in one moment. 

Each year some four million children enter our schools. No 
previous generation of beginners has had so 
no previous generation of adults has been quite so anxious to 
teach them. ^We do not know what education could do for 
us,” declared ‘Robert Hutchins seventeen years ago, “because 
we have never tried it.” It is conceivable now that we are be- 
ginning to try it—tentatively, awkwardly, and one step at a 
time. 


much to learn; 


Team Teaching in the Elementary 
and Secondary Schools 


ROBERT H. ANDERSON 


Associate Proféssor of Education, 
Harvard University 


The form of school organization to be examined here did 
Not even exist, except in incipient or primitive form, in Amer- 
ica (or anywhere else) until forty-nine months ago. The 
phrase “team teaching” cannot be found in the Education 
Index prior to the 1957-59 volume, and there are only a few 
dozens of people in the United States who have ever taken a 
Course in team teaching or team leadership. 

Yet I dare say that at this moment there are several thou- 
Sands of American schools in which teachers and administra- 
tors will state that they are seriously studying, and perhaps a 
thousand schools engaging in, one or another form of team 
teaching, Even the most casual examination of state and na- 
tional convention programs shows that team teaching is 
among the most prominent topics for discussion and debate. 
Almost every national magazine in education has already 
given the topic signal attention, and the research agencies of 
the NEA, the U. S. Office of Education, and affiliated groups 

ave in some cases been swamped with appeals for infor- 
mation and help. The pioneer school system whose team- 
teaching enterprises have been described in the burgeoning 
literature are, similarly, flooded with requests for RU 
and for permission to visit. It may well be wondered whet er 
any other arrangement has created so much excitement in so 
Short a space of time. RAS. 

My fist obligation to you is to put team teaching into sone 
Sort of reasonable perspective. Most of the arem 

excitement is, in my judgment, premature and unwarranted. 
Team teaching, in essence, is a major stage in an evolutionary 
process that has been going on for some time. Before turning 
to its history, however, I will define team teaching and urge 
you to the realization that the fundamental ideas underlyin ^ 
team teaching are on the whole misunderstood or misapplie 
by the bandwagon jumpers who constitute perhaps the major- 
ity of the thousands to whom reference has already been 
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made. To prevent misunderstanding as to my own role in the 

. team-teaching movement and in this immediate situation, Jet 
me also state (1) that team teaching has no mysterious OF 
magical powers, (2) that T strongly advise against its wide- 
Spread adoption at this time, (3) that my purpose, rather, js | 
to stimulate thoughtful, objective, and open-minded examina- 
tion of the ideas and practices represented in the team-teach- 
_ ing mechanism. 
Having disclaimed an evangelistic purpose here, let me 
swing around to the admission that I have great faith in the 
ultimate potential usefulness of team teaching to the progress 
of American schools. Though T worry that this promising ar- 
rangement may fai] of acceptance because of impatience, Or 
the absence of theoretical understanding, or misapplication, 
or (at the other extreme) the stubborn and close-minded- 
resistance of the Old Guard among us, I see reason for opti- 
mism about its survival. The research data and the fast-chang- 


ing attitudes apparent within the profession seem to suggest 
that a solid movement may be underway. 
DEFINITIONS 
First, moving counterclockwise, let me tell you what team 
teaching is not. 

(1) It is not departmentalization. 
encourages the idea of complementary 
within teams, team teaching is in no sense an imitation, a dis- 

- tortion, or a perversion of the conventional pattern of depart- 

mental organization. 
~ (2) It is not large-group instruction. Al 
that most teams do a good deal of teachin: 
(i.e, assemblages of up to 100, 150, 180 
retically legitimate and possible to haye ] 
group lessons in team teaching. Certain Projects, where the 
customary sequence calls for large-group teaching followed 
by small “sections” or subgroups for follow through, probably 
should not be labeled as “team teaching.” ; 

(3) It is not merit rating in disguise. Merit rating implies 
the payment of higher salaries to those teachers whose effec- 
tiveness and usefulness is judged to be (relatively) superio. 
to other teachers of equivalent background who are Perform. 
ing in the same role. Team teaching is indeed an arran ement 

" which attempts to pay higher salaries to the DOE ective 
and useful teachers, but it does so by designing such persons 
to different (and presumably more difficult) roles, 1 


Though team teaching 
specializations existing 


though it is true 
E in large groups 
pupils), it is theo- 
scarcely any large- 
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There are other things that team teaching is not, but these 
three cover the questions most frequently raised. Now then, 
what is it? : 

Taking note of the great diversity of team-teaching projects 
and pointing out that there is danger in too many exclusive 
definitions, my colleague Shaplin has prepared this definition: 

Team teaching is an effort to improve instruction by the 
Teorganization of personnel in teaching. Two or more teach- 
€rs are given responsibility, working together, for all, or a 
Significant part of the instruction of the same group of stu- 
dents.” 1 My own preference is for a definition which re- 
quires three or more teachers to be involved, on grounds that 
role differentiation, effective subdivision of functions, and 
the profitable exchange of ideas and criticism are necessarily 
limited when only two adults are involved. By the way, at 
this moment I see six or seven as the likeliest maximum num- 
er of team members, though experience may lead to a dif- 


" ferent view. 


. Team members work together in all three teaching func- 
tions: planning, actual work with children, and evaluation. 

e obvious limitations of time, space, and other resources 
make it impossible for all these functions to be co-operative 
all the time, but the general idea is that (1) all team mem- 
bers (including children where possible) should participate 
in the formulation of broad over-all objectives for the total 
Program; (2) all team members should participate at least 
Weekly in the formulation of the more immediate objectives 
of the total program; (8) all team members should be given 
at least periodic opportunity to contribute to the specific daily 
planning of colleagues and vice versa; (4) all team members 
should at all times be at least minimally conversant with the 
Specific daily plans of the other team members; (5) all team 
members should at least occasionally (i.e., several times 
Weekly) carry on teaching functions in the presence of col- 
leagues whose own roles might alternately be to assist, to 
observe pupil reaction, or some other factor, and to offer con- 
Structive criticism in subsequent discussion; (6) all team 
members should participate in periodic (weekly?) evaluation 
of the total program and in as much specific evaluation dis- 
cussion as time and energy allow. (See 5, above.) 

It becomes obvious that such a pattern of operations would 
require a quality and quantity of professional conversation to 


sJudson|T- Shaplin, "Team Teaching,” Saturday Review, XLIV (May 20, - 


1961), 54- 


NT. 
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Stagger the imagination! Each team's success in arranging for 
Such extensive communication will obviously be limited. The 
quality of leadership, the over-all efficiency of the team's 
members, and the quality of the school curriculum itself can 
have great bearing on a team's ability to maintain good com- 
. munication ata reasonable expenditure of energy. Ji 
This raises several additional questions about teams. Is is 
leadershi necessary? If so, need it be formalized? Do teach- ES 
ers find hierarchical organization objectionable? Cannot the - 
leader function be rotated? On these matters we have on " 
Scant experience, and several different theories have been of- : 
fered, My own view, which has if anything been intensified x 
and confirmed in our experience to date, is that leadership iS 
indeed necessary; it does need to be formalized; teachers do 
. live comfortably within a hierarchy (if the leader is at least 
. minimally qualified for the role); and rotation of leaders is 


$ EDS * p^ FEN e 
X appropriate only in situations where persons are “in training, 
or its equivalent. 


ADVANTAGES AND LIMITATIONS 

One presumed advantage of team te. 

the more competent, the more committi 

ential teachers to play a more Significant role in the life of 

the school, Until team teaching came along this kind of per- 

. son tended to remain in his own classroom, with relatively 

little direct effect upon the decisions and professional per- 

_ formance of colleagues. Also, such teachetse would sont 

directly with only thirty-or-so children each year. The road to 

Bie as mh ger te AMPH CIS where of couse 
Aedes Se ortuni! 

aforementioned teaching skills, eS to practice the 

“Team teaching now offers to the “bom teacher” an inter- 

mediate leadership role which is still a teaching role d 
the team leader works, ultimately, with many times us E 
number of children. His skills and insights become dieti 
available to colleagues. He is, at once, a teacher, an SPR 
encer of teachers, and a master craftsman in the eyes of his 

colleagues and the community. 

Yes, this is the idea at its best. It does not always work ue 
this happily. If the basis of his reputation as a "bom teacher” 
proves upon inspection to be shallow or sepes there is 
of course trouble ahead. If over time he does not kee his 
substantive knowledge up-to-date, with pex c 
ing of his technical-professional skills, again there can be 


p n 


aching is that it allows 
ed, and the more influ- 
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embarrassment. If, as appears rather often to be the case, he 
does not have those intuitions and attitudes that allow some 
persons to feel comfortable in a role of leadership and respon- 
sibility, again there is potential unhappiness. 

Despite heroic efforts over many decades to provide teach- 
ers with supervision and in-service growth opportunities, the 
typical teacher is insufficiently well-informed in content areas 
and insufficiently proficient in technical-professional perform- 
ance. Under the false label of academic freedom, individuality 
—call it what you will—we tolerate all sorts of idiosyncrasy 
and unsuitable or indefensible teaching behavior. By encasing 
each teacher in a private classroom not generally visible to 
‘is peers and vice versa, we allow such idiosyncrasy to flour- 
ish and crystallize until remedy or modification becomes al- 
Most impossible. Team teaching, if it has one supreme virtue, 
Causes teachers to look at themselves and one another and 
Provides the opportunity for seeing alternatives, recognizing 
Correctable faults, and in various ways developing over time 
a technology that may be confidently defended. 

I would in no sense argue that the result can or should be 
& uniform or standard approach to teaching. Though I strongly 
believe that “best” ways do exist or can be found for many 
Situations (hence, teaching becomes in large part a “science”), 

am equally convinced that many alternatives are possible in 
Most situations and that there will always be room for indi- 
Viduality and artistry within each teachers classroom, But 

artist must possess a defensible art! 

Team composition, in fact, should take differences into ac- 
Count and capitalize upon them. The most productive teams, 

have found: are those peopled by individuals somewhat 
Unlike each other in a professional personality. These people 
are more likely to engage in healthy argument and create a 
Stimulating salt-and-pepper atmosphere than are teams of 
look-alikes. a 

There remains at least one aspect of team organization 
Which must be explained. Some teams make extensive use of 
Nonprofessional assistants, while others do not. Which of 
these is bona fide team teaching? The answer is, both. Actually 
it is largely coincidental that the pilot projects have tended 
to use noncertified personnel extensively: the original intent 
in at Jeast some cases was to free the teachers from routine 
tasks in order that they might have additional time available 
for curriculum revision and other research-and-development 
activities. However, it soon became apparent that nonprofes- 
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Sional assistants are invaluable and that teaching teams E 
make more efficient use of such helpers than can teachers in 
conventionally organized schools. r 

Though nonprofessional workers are not inevitably as- 
` Signed to teams, it is clear that: (1) perhaps 25-80 per cent. 

of what typical classroom teachers do, can and should be dele- 
gated to less expensive nonprofessionals; (2) until teachers N., 
are at last relieved of direct and continuous involvement in 
Such duties there can be no real dignity or prestige to the 
teaching role. j 

Next, a few words about grouping and class sizes. In teari 
it is possible to arrange groups of many different sizes at will, 
the only limitations being the number of available instructors! — 
and the physical spaces available. Thus far, most pilot teams - 
have tended to use the conventional 25-80 as the modal group - 
Size, probably due to habit and the familiar architectural set- i 
ting. Large groups are probably used too often in some proi 
ects (the defense is that some teachers are thus released for 
necessary planning), and in most cases there is as yet too 
little development of arrangements for small-group instruc- 
tion. However, there seems now to be a growing awareness 
of the advantages and disadvantages, for each specific content 
or purpose, of the various-sized groupings, and it seems prob- 
abe: that useful guidelines will slowly emerge. Eyen more 
important, teaching techniques Specifically appropriate for 
large-group instruction and small-group instruction will grad- 
ually develop. Experience to date Suggests that, upon first 
going into team teaching, most teachers will use essentially 
the same teaching procedures whenever they confront chil- 
dren, regardless of their number. Lest this point be misunder- 
stood, it seems to mean that despite a centu of practice with 
groups of thirty or less, teachers have not Traa enough 
different strategies or techniques for dealing with small-group 
opportunities. - : 

Perhaps by now you will appreciate some of the reasons for 
my caution against willy-nilly enthusiasm for team teaching, 
mis definition emphasizes that an enormous amount of staff 
} lanning and intrateam communication is necessary, Mem- 
P hr in teams makes very different ee and emo- 
tional demands upon teachers, and it calls for t e acquisition 
of new skills and attitudes. Hasty venturing into so compli. 

ild well prove disastrous for a si 
cated an arrangement cou ing force, Many of the 
able number of the present teaching force. Y of these 
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more fragile or vulnerable persons ought not to be teaching 
€ven in conventional classrooms. : 

EU comment on the presumed advantages and 
dius S E team teaching has also crept into my remarks 
Ma ar. Team teaching offers hope of greater flexibility in 
E ane instructional resources including personnel and in 
s Tt ci the whole range of each child’s educational 
eod offers to teachers a remarkable opportunity for pro- 
EE SEIN through the constant exchange of profes- 
eo mation and criticism. And it serves as an almost 
E E imulant to fundamental curriculum reconstruction, 

ch in the long run may be its most practical advantage. 


HISTORICAL BACKGROUND 


M that you have a broad definition in mind and have 
E DR erted to one man's view of its promise and its dangers, 
id stop for a moment to inquire further, *How on earth 
team teaching come about?" Perhaps you will agree that 
fice is a fascinating and reassuring one. 
a t is difficult to decide where to begin the historical narra- 
ya The first known effort to train teachers for the “new” 
rom of team teaching took place at Harvard in the summer of 

57, and the first full-scale project in team teaching was 
aunched in an elementary school in Lexington, Massachu- 
Setts, by those teachers in the 1957-58 school year. At ap- 
Proximately the same time, numbers of related projects were 
aunched by several other universities and in certain sec- 
Ondary schools associated with the NASSP’s Commission on 

e Experimental Study of the Utilization of the Staff in the 
Secondary School. 

Every profession can point to certain significant events, or 
Series of events, which stand out over the long course of the 
Profession's development. To cite only a few such instances 
in our own history, we might point to the appearance of the 
Quincy Grammar School in 1848, or the balf-century domi- 
nated after 1836 by the McGuffey Readers, or the opening in 
1878 (in St. Louis) of the first permanent public kinder- 
garten, or the early work of John Dewey in the University of 
Chicago Laboratory School. At this moment it is my predic- 
tion that the decade which began in 1955, and through which 
we are still churning, may ultimately come to be regarded as 
one of the major turning points in American public education. — f 
That we may reach this verdict is by no means due solely to — 
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the emergence of team teaching, however. The year of 1955 
Seems to have been a year when a number of conventiona 
arguments and practices were discovered to have lost mo 
validity, when certain long-building forces for change seemep 
2t once to combine their Strength, and when certain un- — 
usual or unfamiliar arrangements seemed rather suddenly to — 
come to mind. 1 
Allowing: for the fact that historical threads run through 
identification of specific dates is [^ 
y nevertheless point to several mus ^ 
developments which either began or “took hold" about 1959: 
1) the nongraded elementary school, after a dozen or Soi 
years of trial development, emerged as a definite alternativen 
to conventional graded Structure, and national magazines ana — 


conferences reflected a lively interest in the movement. 1 
Educational television emerged from the crude experimenta P 
stage, accompanied by a surge of interest in other audio-visu 
aids to instruction. (3) Pioneer efforts to make use of nonan 
professional assistants to teachers, as in Bay City, Michigan, 
and in the Yale-Fairfield Study, became almost overnight à 


school establishment, as well as attacks by Rudolf Flesch and 
others, reached a kind of crescendo and led, sometimes profit- 
_ ably and sometimes not, to local and national re-examination 
of the school enterprise. (6) More important, university pro- 

- fessors and scholarly societies in the various disciplines, es- 
pecially the sciences and mathematics, began at this time to 
engage in fundamental curriculum revision. Such projects as 
the School Mathematics Study Group, the University of Tli- 
nois mathematics and arithmetic projects, the Biological 
Sciences Curriculum Study, and the Physical Science Study 
Committee were either under way or about to be, with the 
result that public school teachers would shortly have not only 
new resources at their disposal but new needs and Oppor- 
tunities for personal study and training. (7) Gifted children 
became the object of special concern and attention, and thi, 
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along with other forces led to a sharp increase in the literature 
m. i: long-familiar problem, pupil-grouping practices. (8) 
a Re prosches to teacher education, such as the internship 
en aed by Harvard in the summer of 1955, brought 
a n 00! Systems and the college staffs into a more intimate 
orking relationship. The Harvard-Newton Summer Pro- 
Ede which called for four or five apprentices to work si- 
E Beconsly with a gifted master teacher, revealed both the 
R pa vd of children for multiple relationships with adults and 
€ advantages of co-operative and collaborative teaching ar- 
rangements. 
Prior to 1955, when the foregoing developments were stir- 
iud P the national scene, there had been many decades of 
d as Steady erosion of certain conventions in curriculum 
58 sta organization. "There were, of course, certain dramatic 
E one and "giant steps" along the way, each being pri- 
fed y an effort to arrange more appropriate and individual- 
5 instruction, or to utilize personnel and instructional 
eSOurces more effectively, or to translate more recent kuowl- 
edge about child development into operational terms. Let 
ae of us underestimate the relevance and importance of 
Batavia Plan, the Lancastrian Plan, the Dalton Laboratory 
Plan, the Winnetka Plan, Wirt’s work-study-play Platoon 
chool, Hosic's Co-operative Group Plan, or the earliest non- 
Sraded programs launched by Preston W. Search, Leonard 
heat, and Lowell Goodrich, to mention only a few. — ' 
- Any serious effort to trace the history of team teaching and 
related organization plans (especially nongrading, which is by _ 
all odds the most important of the arrangements now being - 
developed), would inevitably uncover hundreds if not thou- 
. Sands of little-known advances, in Europe as well as America, 
in the direction of truly individualized instruction. The his- 
torian would probably be startled to discover a remarkable 
little book by Search, published in 1901, and daring to pro- 
Dose an ideal school which astonishingly resembles certain 
-new ideas" on the horizon. Apropos of our current interest 
in team teaching; for example, Search proposes to free teach- 
ers from routine functions, to join teachers in a federation for - 
planning purposes, to build teacher-training functions into 
the very fabric of the school itself, to pay adequate salaries . 
which “should be discriminative” [sic], to afford opportunity 
to observe in the best schools, “or better still, by association - M 


. 2 Preston W. Search, An Ideal School: or, Looking Forward (New York: 
D. Appleton & Co., 1901). International Education Series. - 
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in the same school with co-workers who represent, 2 M 1 
selection, the best personnel and the best methods,” 3 ami 
other recommendations, infor 
The historian might also note that various efforts at infor- 
mal co-operation or collabora 
made at an increasin 
more. Teachers for m 
tion, combining classes, poolin 


Tary regrouping for (e.g. ) reading instruction, and subdividing 
the total workload. Info 


e centuries-old search for an adequate system of school or- 
ganization, 

Before concluding this historical r 
that the nongrading of schools 5 js 
mental and important of th 
ganization. A in this connection Iw 
multiage groupings appear to have a 
children both socially and academically 6 Nongraded sec- 
ondary schools are already on the Scene (e.g. in Melbourne, 
2m-teaching projects have 
or 


exampl; i din 
pupils of two or more age levels in the eae e, by including 


RESEARCH FINDINGS 
Research in team teaching is a frustratin Bere d 
appropriate research models and instruments HE EEA ilab e 


3 Ibid., p. 305. $ 
i made to a project at Troy State Teach 
SONS Ts "Tho Feehan FIOR E S General ruso Ao- 
940-41," the College's Bulletin, XXVIII (October, 1941), p. Education for 
1 5 See John I. Goodlad and Robert H. Anderson, Ed Nongraqeq Ete- 
School (Tarrytown: Harcourt Brace and Won , 1959)" 
VUE ESTER OT Rehwoldt, ^By Their ferences They Learn e 
The National Elementary Principal, XXXVII (December, 10577 brum 
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or at least are untried.* Our conservative habits prompt us to 
ask the wrong questions about pupil growth and welfare, and 
9n the whole the research has thus far ignored the no less im- 
portant questions about impact on teachers. Nevertheless, 
Certain useful studies are under way and findings of a sort 
can be reported. $ 

In general, it may be stated that team teaching appears to 
have essentially the same academic and personal-social ad- 
vantages for children as the conventional school, plus certain 
advantages not obtainable in the conventional school. Equiva- 
€nt outcomes of pupil achievement and personality devel- 
opment have been measured in the pilot and control settings, 
and in view of the newness of team teaching these results are 
tegarded as encouraging. Evidence is rapidly bugie to the 
ettect that team pupils have more initiative, self-sufficiency, 
and enthusiasm for schooling than pupils in regular class- 
Tooms, The brighter children and the slow learners appear to 
benefit particularly from team teaching. 

Reports indicate, further, that teachers on the whole re- 
spond favorably to hierarchically organized teams. However, ~ 
there is much frustration because adequate guide lines to daily - 
Operations do not yet exist, personnel are generally untrained 
for their new roles, necessary resources are frequently miss- 
ing, and team planning makes heavy demands upon time. 
“ven more serious is the fact that enormous curriculum defi- - 
Ciencies come to light as a result of team activities, and team 
members tend to become caught in the quicksand of long- 
overdue curriculum reforms. MT 

Much of the research to date has been chiefly exploratory 
and precautionary: exploratory in the sense of “Let's see — 
what the problems are”; precautionary in the sense that “We'd 
better make sure the children will not suffer while we try to 
develop this idea.” Now that the research problems are better | 
understood and now that there is reason to believe that the 
children are in no sense endangered, a new and more solid 
attack on the research front will be possible. Furthermore, 
the recent construction of exciting new school buildings? 
appropriate for team teaching and the initiation of university —— 
training programs for team personnel, such as the Harvard- 


7 Sce Esin Kaya, “Problems in Evaluating Educational Plans in the 
Bee EE. Journal of Educational Sociology, XXXIV (April, 1961), 
"8 See Evans Clinchy, Schools for Team Teaching: A Profile (New York: 
Educational Facilities MAE Inc., 1961). [e Ut 
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Lexington Summer Program, will eliminate some of the ob- 
stacles to full-blown development of team teaching. 


A SANE APPROACH 


The last question to be asked is, “What position should the 
typical educator take with respect to team teaching?” I would 
say, as the Boy Scouts do, “Be prepared.” Acquaint yourself 
with the literature and exploit every opportunity to become 
better informed. Take stock of your own staff and situation— 
adequacy of curriculum guides, adequacy of instructional an 
physical resources, quality and amount of supervisory an 
Specialist personnel available, and so on—and estimate the 
amount of erosion already taking place on the cinderblock 
walls that Separate your teachers. Try to predict which of 
your teachers have the aptitude for team leadership and de- 
vise means for testing your hunch. Inventory the externa 
resources that could be brought in, e.g., a nearby college staff. 
Make sure you already have the minimum requisites of a goo 
School program, especially a strong kindergarten, and the 
right relationship between elementary-junior high and junior 
high-senior high! Above all else, look for evidences that your 
staff is disenchanted with graded organization and is hungry 
for an alternative arrangement. When these preparations have 


been made, perhaps modest steps toward team teaching will 
be warranted. 


Libraries and Information Retrieval 


HENRY J. DUBESTER 


Chief of the General Reference and Bibliog: 


raphy Dici: 
of the Library of Congress PY sion 


Although no generalization can ever be immune from chal- 
lenge, a generalized characterization of libraries ma es a 
a useful point of departure for a discussion ER s E 
and information retrieval. All libraries have certain = pace 
and continuing functions. They must exert effort td RUM n 
materials. The materials must be processed and organized he. 
fore they are merged into the files or collections of ‘the libra e- 
Efforts must be developed to ensure that desired items Can T. 
identified and called from the collections in response to 4 ds 
termined need. The proportion of endeavor distributed amon, 
the three functions of. acquisition, organization, and retrieng 


varies with the size of the library and with its policy or seryice 
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cork The parameters of size and policy are not necessarily 
independent of each other. ) 


THE EVOLVED FUNCTIONS OF LIBRARIES 


ái Ree elton oh libraries from simple accumulations of 
collections 12 ous bodies of materials to their present varied 
ords resulti epresentative of the many different types of rec- 
a u ng from man’s attempts to communicate, there has 
effort we ual transition in the concentration or focus of 
EN eed ner earlier state, for reasons which need not be 
Nu i S end can be assumed to be obvious, the emphasis 

' Him E. on acquiring materials. With the influence of 
a i ota on libraries, together with their incessant 
into E Sy exponential growth rates, this shift was forced 
Beton ncentration on identification and organization of col- 
Banite and their individual constituents. There is presently 
effort St a newer tendency to focus attention and consequent 
Physi upon identifying for the purpose of retrieval not the 
Whi ht items in the collections but rather the information for 

i these items are vehicles. 

AA reasons for the latter change and the nature of the re- 
SES problems require elaboration. The development of a 
i quate organization of large collections of books embrac- 
oa the so-called universe of knowledge can be traced to 
OUR events less than two centuries old. The efforts to in- 
tio uce order into the collections of the Bibliothèque Na; 
Jonale and the library of the British Museum led to the 
Search for reasonable rules for the treatment or cataloging of 

Ooks. Panizzi's notions still represent the basic expression 
of the functions of library catalogs—to identify the books in a 
Collection so that the catalog can inform whether a given 

Ook is present, to bring the works of an author together, and 
to bring editions of a work together. These requirements are 
basic to the complicated structure of the rules which describe 
the largest.single expense of librarianship today, that of cata- 
oging. 

The professional librarian distinguishes between descriptive 
Cataloging, the aforementioned function, and subject catalog- 
ing, designed to lead to a work when no identifying informa- 
tion is available, when the need is expressed in terms of desire 
for information on a subject. Here the continuity of tradition 
introduces LEES of a significant constraint. Tradition- 
ally, a book has been devoted to the treatment of a given sub- 

ject or problem. The book is assumed to possess a unity in - 
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relation to its subject. The task of the subject cataloger is to 
recognize this unity and to express it as economically as Ps 
sible, in a single term or phrase, as a subject heading. T e 
subject heading is thus required to be specific to the subjects 
or concept of the book. If the catalogers knowledge of the 
subject is inadequate or faulty, he will exhibit a tendency to 
use more than one subject heading to express the subject, oF 
he will utilize a more general rather than a more specific te 
to ensure that he embraces the various choices among wu 
he is reluctant to make definitive discrimination. Because 2 
the anticipated life expectancy of the collection and Sabin 
catalog, terms are chosen to reflect both current and expectet 
usage; new terms are deferred until usage is known. The basic. 
function, whether realized in ideal or imperfect manner, leads 
to a catalog which informs the user what materials are cons 
tained in the library on a given subject or on a related subject. 
Because of internal requirements, this type of subject catalog 
contains an inner communication network, a syndetic struc- 
ture, which refers the user from more general to more specific 
subject headings, rarely to the reverse. 

To complete the perspective another tradition requires rec- 
ognition. Our contemporary large research libraries are the 
continuations of the private scholar's library of an older pe- 
riod. The arrangement of books admits of many possible pat- 
terns. The most prevalent pattern in American libraries 1$ 
one that places books on the same and related subjects in 
relative juxtaposition by means of such familiar classification 
schemes as the Dewey Decimal Classification, the Library of 
Congress Classification, and a few others. Libraries have rec- 
ognized that classification of books designed to recover a 
book on a desired subject does not require that the books 
themselves be ordered according to the classification on the 
libraries’ shelves. A classified catalog, together with an index 
to the classification nomenclature, would better serve the . 
purpose of subject retrieval, as opposed to the classified ar- 
rangement of books which Serves the individual's need or 
purported need for browsing among the physical containers 
of information. The classification of books cannot be divorced 
from classification of knowledge. The latter effort is alwa 
a delayed recognition of the state or order of knowledge as it 
has progressed to the moment; it has very limited predictive 
E and in partial summary, libraries E concentrated 
on efforts to organize their collections, strongly centered on 
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the book as the unit of information, developing methods and 
rules which organize books for effective recall from the 
shelves when their identity is known, or suggest desirable 
books by virtue of specifie subjects assigned to them or 
through browsing among their classed arrangement. This gen- 
eral situation is not to be deprecated. It is generally coherent, 
Prevents chaos, and serves quite adequately the educational — 
Purposes for which most libraries are designed. A degree of 
insufficiency is recognized, however, when this pattern of or- 
Banization is required to serve a current research and develop- 
ment effort in science and technology, however broadly 
Science and technology is interpreted. The reasons for this 
insufficiency are several. 


THE LITERATURE EXPLOSION 


The current circumstances of science information require- 
nous are amply illustrated by quotation from an article in 
the Washington Post of August 11. Entitled, "Computer 

o tware Is New Frontier,” the brief text commences wi the 
ollowing propositions: À 

Of all the research and development work conducted by the 
human race since the dawn of history, about one half has been 

accomplished since 1950. 

Of all the scientists in the history of the world, about 70 — 

Der cent are still alive. - i 

In 1960 a total of $13 billion in research and development 
Benerated 60 million pages of technical reports requiring 5,000 
Journals in 60 P e its total publication. [ 

The rate of accumulation of scientific data is doubling every 

8% years, And the indexing of this data is falling behind the 

rate of accumulation. 

It has been estimated that 10 per cent of all research is de- 

Voted to the search for information which actually is in existence | 

ut can't be easily located. 


These paragraphs describe what has been termed a litera- 
ture explosion which has seen acceleration of a research and 
‘evelopment enterprise since World War II. Numbers aside, 
ere are several intriguing aspects that can be recognized. 
he traditional “book” no longer serves the scientist. Some - 
have stated that the articles in professional journals are too . 
far behind the actual situation in research to serve as useful —— 
reflections of the current state of the art in given disciplines. — | 
The “research report” and the preprint of articles, as well as — 
privately circulated minean papers, serve as next best 
means for conveying current information. The best means 


136 Revolution in Teaching 


still appears to be oral communication between scientists, 
and here the significant problem is one of identifying the in- 
dividual who knows. d 
'The crucial factors in this development, in the so-calle 
information explosion, may be expressed in terms of the 
amount of information, the speed of its accretion and change; 
and the character of the vehicle. The journal articles, resear 
reports (government, academic, industry), preprints, etc., 
represent a quantity of units which no existing library 38 
staffed to handle in terms of traditional methods applied. to 
books. The concepts and subjects with which these materials 
are concerned are more elemental (in the sense of scope) 
than the subjects of books, and because they are more current 
they are also more transient. Thus the underlying assumptions 
which design the pattern of subject analysis applied to books 
do not pertain to these materials, at least in certain respects. 
The retrieval requirement might still be to secure everything 
on and related to a given subject of inquiry. The request 
would have to be much more rigorously specified in order to 
prevent a deluge of material in response. The términology 
applied to the documents for subject analysis would have to 
recognize the need to be more responsive to the speed with. 
which new concepts and subjects are generated. * 
In passing, one may note that with minor exceptions li- 
braries have not attempted to organize information containe 
in journals, research reports, etc. Periodical indexing services 
and scientific indexing services have been subscribed to by 
libraries as have similar services provided by various govern- 
ment agencies (Armed Services Technical Information Agency; 
Atomic Energy Commission, Office of Technical Services in 
the Department of Commerce, etc.). Libraries, for the most 
part, place these indexes at the disposal of 
complete the cycle of their responsibility. 


COMPUTER INSTALLATIONS 


The efforts to cope with this newly significant corpus of 
informational material have gravitated toward computer in- 
stallations, or, where the need could be justified, have invited 
such installations. The computer has provided the capability 
of operating with great speed in sorting and matching de- 
scriptive data designed to give reference to documents of the 

e described. Because these efforts have been and continy 5 
to be to a large degree in their infancy, they. are described 
bya considerable variability. The major variations are of the 
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lowing order: assigning a larger number of subject terms 
SA sake document and searching for the useful documents 
iene A of a predetermined logical arrangement of such 
CER a d the contents of the document, followed b: 
RE and searching in the manner previously described; 
dm ang ERST DROEDEISDII of the documents together with 
Ns z subject terms and searching the store of such coded 
Neid o grapis: There are also variations in the particular 
Ae e of generating terms for the indexing or subject an- 
ef the stacion, The retrieval code is commonly the address 
E t Qus in the store, or the reproduction of the docu- 
titles d a micro-image. Based on the assumption that the 
aa oF documents serve as adequate descriptions, computer 
Eames have permitted permutation of the title so that 
$i permuted form begins with another significant word, 
ranging the permuted list alphabetically by significant word. 
S ee are called quick indexes, and have a useful but transient 
etrieval value mainly for current awareness perusal. 

E significant is the tenor of research and development 
wl ich characterizes these efforts. Aside from experiments 
With further variations on known methods applying mechani- 
Cal means to the retrieval function, the major emphasis has 

een focused on the language component of the subject analy- 
Sis problem. In part, this effort is designed to provide con- 
Sistency and reliability in machine operations, to secure the 
needed specificity of retrieval and eliminate irrelevant mat- 
ter that nevertheless is responsive to the formulated request. 
In part, it is designed to cope with the problem of meaning 
of word combinations or semantics, in order to permit even- 
tual automation of the indexing or subject analysis process. 
Since developments with respect to machine or computer 
Speeds are approaching theoretical limits, interests are focus- 
ing on improvements in system components and relationships. 
A particularly significant problem pertains to communication 
With the system or computer memory, involving in the case 
of information retrieval the need to carry on a dialogue be- 
tween the inquirer and the memory in order to secure the 
rigorous formulation of the question in terms which the mem- 
Ory can answer or resolve. 


RETRIEVING INFORMATION AS SUCH 


Although much can be said about these developments, the 
eneral condition is one of exploring the potential of the com- 
puter for application to subject analysis of documents. In the 
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process of such exploration there is an inevitable interna 
which results in the modification of traditional methods. j 
permit the harnessing of the potential of the computer Ee 
Similar electronic devices. For the most part, however, The 

- developments have not escaped from their antecedents. m 
resulting information is not information in the pure sense. Er 
is rather information that describes a document and its uM 
dress in a store. It is mostly document retrieval rather m 
actual information retrieval. It is the same library in su. ES 
form, applying the same organizational functions in ano 
form, in order to secure the same end results in another form: r 
In those few examples that exist of actual information na 
trieval, the sufficient conditions which permit the fno 
'are homogeneity of information, i.e., critical tables, chomaa E 
Structures, etc., where the information itself is placed in UA 
Store and not information about its container, and a predicta 
ble pattern of inquiry or approach to the stored information 
by a relatively well-defined consumer. d 
` „Given the circumstances as described, a further develop 
ment requires notice, namely that of the information Speed 
ist. Briefly statéd, this is a condition in which the researc’ 
team is aided by a member who is responsible for supplying 
pertinent literature or information from the pertinent litera- 

. ture to aid the research in process. This responsibility involves 

competence in the substance of the research problem and in 

- the Aert of the field as well as in peripheral fields. 
Whether the latter competence is associated with a specific 

_ discipline or not continues to be debatable. Tt has been dem- P 
onstrated that a research effort can be enhanced by informa- 

tion provided in anticipation of need rather than through 

` search after need has been determined. This differentiation 
assumes the greater value of time and effort devoted to re- 

search rather than to literature search. 


NEW ORGANIZATIONAL FORMS 
FOR DIVERSIFIED COLLECTIONS 


The experience in the special retrieval situ: 
computers have been applied more or less Su: 
in which the scope of collections and interests has permitted 
definition of boundaries. Although Scientific research, even 
when devoted to subjects such as interest the Atomic Ener, 
Commission, the Department of Defense, etc. cannot he 
rigorously bounded, the diversity of dade „embraced b 
the collections of their research reports pales in comparison 


ations in which | 
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to the subjects contained even in the most modest university 
library whose intellectual curiosity ranges from these very 
Sciences to the immense variety of subjects in the humanities, 
the belles lettres, and other manifestations of the diverse cul- 
tures of the world in all known periods of recorded history, to 
the behavioral and social sciences, and others without end. 
2 Given the large research library, with collections number- 
ing in the millions of yolumes covering the diversity of human 
owledge and interests, with all the unpredictable features 
of changed uses of today’s information as knowledge is reap- 
braised and revised, the approaches to information retrieval. 
nat may be practical in the previously described computer in- 
Stallations will not serve in the research library. Although 
libraries need to expend greater effort to cope with the pro 
lem of the increase in current and transient information, they 
cannot relinquish their obligation to continue to bring order 
into the cumulative store of man’s intellectual enterprise as 
reflected in recorded information. An important consequence 
of this reflection is that the present technology does not yet 
Provide economical computer capacity required in the stor- 
age of the immense amount of information involved in the 
description of the units in the library's collections, as well as 
in additional files associated with its subject organization and 
other control apparatus that would be required in the process 
of automation. Further, the technology does not yet provide 
economical access that satisfies the requirement for speed and 
'Supports the dialogue requisite in the process of refining an 
original formulation to the point at which it matches the out- 
put capability of the information system. 

This is not to deny that progress should not be anticipated. 
Computer memories or memories associated with computer 
control will become available in the requisite size, and means 
of querying these memories simultaneously by many indi- 
viduals at proximate or remote locations with virtually in- 
Stantaneous responses will also be realized. 

Any such technological developments, which also assume 
rather drastic improvements in efficiency and speed of com- 
munication in digitalized form between remote locations, in- 
volve adjustments of present library organizational forms to 
newer, interdependent relationships in order to support the 
OR requirements, These requirements relate not only to 

e hardware aspects but to the fact that their economic ex- 
ploitation will be defensible only when based upon a rational 
merging of library efforts at many points of the spectrum of 
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bibliothecal activities, Library co-operation is not new and ; 
has been realized in discrete experience in acquisitions, 1 
cataloging, and in reference and informational service. The 
autonomy of individual libraries, much as in the case of the 
problem of international sovereignty, has not yet been put to 
question. 
At the point when such developments become real rather 
- than conjectural, the library system will more explicitly rec: 
apaize the need to embrace the consumer as an integral aspect 
of the system definition. The scholar or the discipline repre 
senting the scholar will have to formulate the expression 0 
_ the need to be served by the library in rigorous terms. In the 
contemporary library system, the librarian more often than 
not risks the creation and development of information service 
whose survival function frequently resembles the survival o 
business in a theoretical laissez-faire-economy. 


SUMMARY 


The research library has a long tradition of acquiring, OT - 
Sanizing, and serving materials from its collections, bo 
When tbe required items are known and also when they are 
specified only with respect to a known subject or pro lem. 
The past decade has witnessed an explosion of literature in 
forms for which traditional library organization has not been 

Y designed. The development of novel methods of coping with 
the emergent literature has gravitated to. or has attracted 
the computer with its capabilities for Speedy manipulation of 
large quantities of data. The resulting services do not differ 
in underlying function from traditional library methods. Their 
key difference is that they serve a relatively homogeneous 
body of information in response to a known user group with 
predictable requirements. They do provide services of docu- 
ment retrieval that are more responsive to current usage and 
needs than libraries can provide. The size and Subject scope 
of research libraries requires compa memories together 
with rapid access capabilities which the present technology 
cannot now provide but which may soon be realized. Eco- 
nomic imperatives will require an integration of library func- 
tions to justify and support the economic costs of such 
developments. Concommantly d E Hep ER pe the 
i ved libra stem will require er relationship to 
he anes the shales and research worker, who will also lue 
to accept the responsibility BE expbersipe n explicit terms the 
requirements which the library must serve, 
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Images of the Future for School Libraries 


J. LLOYD TRUMP 
Associate Secretary, 


ES National Association of Secondary-School Principals, 
airman of Its Committee on Staff Utilization 


cnoo] librarians inevitably will become involved in many 

anges now being urged on American schools. Never before 
ue the proposals for change been so basic and comprehen- 
Sive. They touch all aspects of the school—its organization of 
instruction, its scheduling of students, its staffing patterns, its 
curriculum, its facilities, and its use of educational funds. 

Librarians cannot be neutral in the face of change. Nor does 
cease attitude contribute to a constructive approach to 

e future, Librarians should encourage and spearhead the 
examination of new ideas in education. 


ORGANIZATION OF INSTRUCTION 


"The school of the future will place much more emphasis on _ 
the development of individual student responsibility for learn- 
ing and growth in intellectual inquiry. At the same time indi- 
Vidual differences among students will be recognized as never 
before. Students will spend much more time in independent 
Study outside of classrooms. Most high school students will 
Spend about twelve hours per week in school in independent 
Study. Independent study time will include reading, viewing, 
listening, writing, working on automated learning devices, 
and doing various things in different kinds of laboratories. 

Books for student use will regularly be found in three loca- 
tions in the school of the future. The largest collection will be 
in a room not unlike today’s library with its general reading 
room and conference rooms for smaller groups of students. 
Reference books and materials for general use will be housed 
in open stacks to facilitate student use. 

The second place where reading materials will be available 
are the laboratories. Materials especially appropriate in social 
studies, mathematics, science, language arts, and the other 
subjects will be housed in the several laboratories to be de- ` 
scribed later. 

The third location of reading materials will be in the indi- 
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Ost student Writing and some reading will be done in’ 
i S. These cubicles will bo quite simple in 


the height of five feet on three sides. A school will probably 


may keep his materials between Writing periods without hav- 
ing to go through the tedious task of assembling them each 


on an individual basis. The exact nature of pr 


e electronic and machine devices will be loca; 
Toes areas, while others will be assembled in 
individual spaces adjacent to the areas of the school 
for reading, viewing, listening, and writing. 


ase for creativity. 
for working with auto- 


ese programs will be 
this work will be done 
ogramed in- 
devices will 
ry. Some of 
ted in the 
Eroup and 
reserved 
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sciences, social studies, English language arts, foreign lan- 
guages, fine arts, practical arts, and physical education. 
enever possible, much of the equipment in these labora- 
tories will be portable so that it can be moved from one labo- 
ratory to another when a student is working on materials that 
Cut across subject lines. Storage areas will facilitate continua- 
tion of projects over a period of time. 
The library staff will be directly involved in servicing the 
independent study of students. As materials of instruction 
come more important, and as students have more time and 
reason to use the materials, the library staff is thrust deeper 
into the heart of the learning process. The derivation of the 
Word library (from Latin liber, book) will be overlooked as 
other avenues to knowledge are recognized. 
Today’s teachers and librarians are overly concerned with 
ooks. Tomorrow's professional staff will see books in relation. 
to many other avenues to knowledge. Librarians will play key 
roles in helping teachers decide how and when to use books 
along with a variety of electronic devices. Space does not per- 
mit an elaboration of the role of technology in education. As 
a matter of fact, the picture changes so rapidly that what li- 
arians need now is a point of view rather than a compila- 
tion of devices. D 
The foregoing concept casts the librarian in the role of an 
expert on technology in instruction. These technological serv- 
ices must be provided both to teachers and students. Today's 
expert on books will need more knowledge in the school of 
the future. This may mean added personnel on the library 
staff. 


STAFFING PATTERNS 


Today’s self-contained classroom limits the educational op- 
Portunities of students to the competencies of their particular 
classroom teacher. It also perpetuates the concept that one 
teacher should do everything, including subprofessional tasks, 
and it makes unnecessarily expensive and difficult the provid- 
ing of educational services through modern technology. 

Tomorrow’s teachers will work in teams, each teaching in 

e areas of his interests and abilities. Thus students will 

enefit from contact with several personalities in a subject 


area rather than one. Librarians will be part-time members of - 


teaching teams so their services can be more closely interre- 
lated with the teaching-learhing process. They will meet with 
teaching teams to plan and evaluate instructional programs. 


} 
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Librarians, like teachers, will teach those phases of courses) 
where their interests and abilities lie. "m 
Tomorrow's school will provide teachers and librarians i 


With a variety of assistants. One kind will be called instruction - 


assistants. They will supervise many places where independ- 


throughout the school, for which specialized subject knowl- 


ent study is scheduled, and correct some parts of student 
efforts. For example, they will mark some of the mechanics 
of expression in an English theme, or factual details in 3 
social studies paper, while the professional teacher evaluates f 
the development of ideas. Instruction assistants will be care- 
fully selected workers with college training equivalent to p 
minor in the subject area in which they serve. They will usu 
ally be part-time workers drawn from the ranks of housewives: — 
college students, and part-time workers. T 
Other teacher and library assistants will be called oa : 
and general aides. Clerical fasks will be performed by Dr 1 
and general aides will perform other nonprofessional dutie 


edge is not essential. Experience and study will have demon- 
strated how many of the three types of assistants the librarian 
will need and what their duties will be. 


CHANGE IN THE IMAGE OF THE LIBRARY 


Other changes proposed for schools have less obvious but 
Significant relevance to the library role. Flexible schedules 
and curriculum changes will' give both teachers and students 
more time to use expanded library facilities. The proposal 
that these facilities be open more hours and days in the year 
also suggests the need for more library staff. Some of the 
costs of the change in program will be offset by savings in 
instructing students in larger-than-usual groups part of the 
time, by using facilities more efficiently, by employing lower- 
paid assistants to do work now done by professional teachers, 
and by organizing the curriculum more effectively, j 

Today’s libraries, and the librarians, are too much on the 
fringes of education. Tomorrow they will be in the main 
stream. It will be difficult to identify the library in the con- 

ventional sense, because its services will permeate the totality 
` of education. The librarian is a teacher whose Special compe- 
tence is professional knowledge about the materials of instruc- 
tion. In the library, as elsewhere in the school, time, space 
and materials will be the seryants of instruction rather than 
determinants of the pattern. Y 
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The Cheap Paperback Is No Country Cousin 


VINCENT RICHARDS 


Assistant Director, 
Fraser Valley Regional Library, 
bbotsford, British Columbia, Canada 


Over two years ago I was sitting in the airport at Mexico 
City waiting for a plane, which eventually arrived twelve | 
hours late. The various passengers for this flight were amusing 
themselves in different ways. One man was sitting reading a 
85-cent paperback western; printed on poor paper and with 
a gaudy cover, it was the type to make many AERE blanch. 

The reader looked familiar to me, his photograph had ap- 
peared often in British Columbia’s newspapers. Questionin 
another passenger, I was told: “It's Norman the Foreman: 

is was the students’ affectionate term for the then President 
of the University of British Columbia, Norman A. M. Mac- 
Kenzie, C.M.G., M.M. and Bar, Q.C., B.A., LL.B., LL.M., 
LL.D., D.C.L., D.Sc.Soc., F.R.S.C., ete. 

There had been an international conference for university 
administrators in Mexico City. Presumably he had attended 
It and was now earning some deserved relaxation. For me the 
incident solved the perennial question of the provision of 
light fiction in public libraries, There is a definite justified 
demand for it. Why not meet it simply through the inexpen- - 
Sive paperback? 

Librarians rightly put the emphasis on quality in books, 
but long experience only teaches that a person's reading is 
like his morals—in some ways a lot worse and in others a lot 
better than his friends suspect. Those public librarians who 
want to serve the “advanced” reader only are like, those 
churches that serve only the “elect.” The most successful 
libraries and churches are those which serve the ignorant and 
the intellectual, the sinners and the saints. z 

Unfortunately, there are still too many conservative librari- 
ans whose minds are always on “improvement” and “their 
mission,” never on delight and pleasure. They are afraid of 
variety, contrast and controversy, they are out of touch with 
the roughness and sweatiness of human beings as they really 
are. They are always regretting public taste, usually over- 
estimating the taste of those like themselves and underesti- 
mating the rest. Their book stocks reflect their own mediocrity. 
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» 
care if a book is bound in human skin, as long as it's us 
The author of an article in a paperback trade journal certainly - 
knew her library audience when she made the following 
statement: “To discuss paperbacks sensibly, ‘cheap’ and se 
ity’ paperbacks must E distinguished. Quality paperbac : 
begin at 95¢ and may cost as much as five or six dollars. Un: 
like their cheap cousins . . ” 

This definition might be true, were physical appearance 
only considered; when applied to content the statement iS 
fatuous. It is precisely because of the quality of content an 
very low price that these cheap cousins deserve attention. 
Early in 1962 the Fraser Valley Regional Library decided to 
use paperbacks costing under 95¢ and bought an initial tot 
of 15,800. The great success of this experiment and the rea- 
sons for making it are worth studying. " 

College and school librarians are well ahead of public li- 
brarians in accepting the paperback revolution., The latter 
need waking up to some basic facts of life. 

We know that we are in the middle of what has now become 
a cliché—the paperback revolution. It is one which the pub- 
lic and librarians (as individual readers) haye accepted. The 
300—400 million total of paperbacks produced and sold annu- 
ally in North America is half as many books as U.S. public 
libraries circulate. There are now about 80,000 paperbacks in 
print in the U.S. and about the same in the United Kingdom. 

The availability of cheap paperbacks in any community is 
self evident. They are to be found in varying places—super- 
markets, stores, milkbars, church lobbies—but the one place 
where they are absent is the public library, Why shouldn't 
the public library have the biggest and best collection of 
paperbacks in the community? As a supplement to the regu- 
Jar bookstock of hardbounds and quality Paperbacks, cheap 
‘paperbacks (PB's) are ideal. There is no good reason for 
k EE them, except tradition and minor administrative de- 
tas which cloud the issue. Cataloging is not a sacred ritual 


I. 
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that must be applied to every book—it is only a means of get- 
ting books to work. PB's can be made to work in other ways. 
They must be considered as short-life, disposable items of 
great potency. 
RM good reasons for the use of PB’s by public libraries 
ey They are excellent value for their low cost (details 
A 2) They allow extension of the range of books provided, 
ow cost. This is especially valuable in regional and county 
Systems with small branches; 
.(3) Their small size allows compactness of di lay, pro- 
vidine pr P S is zb A 
ng proper racks are used. Compact display is, again, of 
Special importance in small branches. 

(4) A display rack of PB’s in the window of a branch with 
à store front has an irresistible appeal and brings in new 
readers, 

(8) The preference many readers have for PB's. This is a 
commonplace fact: people will tackle a book published as a 
PB, which they would shy away from in regular format. This 

1$ one of the most important psychological weapons a librarian — 
can use. 52 
(6) The PB display rack acts as a bridge between juvenile - 
and adult collections for those who rightly suspect the emascu- — 
lated collections of Young Adult sections. Librarians who - 
. wonder why they lose so many teen-age readers should check 
More closely on the real reading tastes of young adults. n 
One of the surprising results of the provision oF PB's was 
e great use made iE them by teen-agers. The collections — 
(900 titles on a rack) were selected with adult tastes in mind. — 
It would be correct to say that on a percentage basis the 
teen-agers had better reading tastes than the adults. The com- 
Parison. of their actual tastes with the usual dismal lists of. 
recommended books for young adults should cause much — 
soul-searching amongst children's librarians. Unfortunately 
they are usually the arch-conservatives of librarianship. à 
7) PB’s are the delight of old people who find them easier | 
to carry and hold than hardbound books. j 
(8) PB's are in great demand during vacations because — 
they are space-saving. ni 
9) PB’s help in providing light fiction at reasonable cost. 4 


Pt 


(10) Heavy requests for a particular title can be met. 
easily by using a PB edition. i 
(11) The use of PB’s helps to break down the image of 
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stuffiness and dullness which too many libraries deserve. 1 
Readers who reacted against a display rack full of PB's by | 
Saying it was undignified, soon admitted their prejudice was 
unjustified when they discovered the variety and quality 
available. 


(12) The mixing of fiction and nonfiction titles leads some 
readers to different fields of reading. 


COST AND LIFE OF PP'S 


Before buying any PB’s the average price was estimated at 
844, including the standard 90 p 


braries as much, or more than 40€, to issue a book only once. 
n many cases it would be more efficient to give a PB away 
than issue the hardbound edition. E 
Conservative estimate of the cost of adding one hard- 
bound book to Stock was $3.60, including cataloging an 
Processing costs. Thus nine PB’s can be added to stock for 
the price of one hardbound, s X 
It was expected that a PB would average 10-13 issues: in 
actual practice 10 issues was the average, a depreciation of 


4¢ an issue. The average life of an adult hardbound book was 
estimated at 30 issues, a depreci 


latter figure will vary from syste. 


This saving is lessened by the cost of 
minute spent in handling one PB. Wh, 
PB’s one wasted minute a book becomes seven working weeks 
of unnecessary labor and expense. The mora] is: keep handling 
costs to a minimum. Library systems vary so much that only 
principles can be outlined. These are: ; 

(1) Use low-cost help. : 

(2) Under no circumstances catalog PB s, nor keep any 
Pe penne to an absolute minimum. It was found © 


every unnecessary 
en handling 15,800 
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that all that was needed for each PB, was a date slip, book- 
card and pocket, which bore a matching number. This number: 
is used for circulation purposes. 

(4) Instruct those circulating PB's not to bother repairing 
them. Allow them to discard immediately when necessary. 
Decide what records of discards you need. A simple method 
is to retain the book jacket, destroy everything else. 

(5) Establish a flat rate for lost books, say 40¢. 


SELECTION AND DISPLAY 


There is only one satisfactory way to select PB's: keep the 
number of people involved to one or two who know books 
thoroughly. Secondly, the selector must see each book, espe- - 
cially when buying large quantities. The reason for this is 
that the introduction SB PB’s into a library can be a delicate 
Operation, especially in the United States where so many 
people are wandering around with “lists.” Those citizens who 
think the worst sins are always committed after midnight are 
the same ones who think inexpensive paperbacks must be 
Sordid ("They're O.K. in their own way, but would you want 
your daughter to read one?")! The selector of PB's must meet 
this possible criticism by picking a wide range of good books, 
and hence foil the drugstore book-sniffer armed with his list 
of objectionable books. Once the principle that PB’s are not 
all lurid is established, a more normal course can be followed. 


The best source of supply is the distributor responsible for . _ 


Supplying paperback outlets in the area where the library is 

Situated. Just ask the nearest druggist who supplies his paper- 

backs. Visit the distributor and tell him the total you wish to 

buy. Expect a 20 per cent discount and stress that you must 

have at least one 112-pocket display rack, loaned free of 
charge for every 900-1000 books. PB's without a proper dis- 
play stand are useless. In the Fraser Valley Regional Library 

BAD are used in 15 branches. In two bookmobiles where 

shelves had to be used the use of PB's was a complete flop. 

Publishers and distributors of PB’s know that they must be 

displayed in a certain way, and librarians who try otherwise | 
will either revolutionize paperback display methods or make 

a gigantic mess of things. 

No attempt will be made here to suggest what to buy. The 
procedure followed by the Fraser Valley Regional Library 
can be mentioned briefly as a guide. It was decided that a 
large display rack would be sufficient for displaying a collec- - 
tion of 900 PB titles, since a large number of these titles 
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would of course be in circulation at any given time. A chech 
of the PB's in stock with the distributor showed that a total o! 
900 suitable titles was available. Fifteen branches and two 
bookmobiles were selected as having room and being able to 
make good use of PB’s. It was decided to duplicate the: cM 
lection of 900 titles 17 times for a total of 15,800 PB's at & - 
cost of just over $5,000. £ d 
The basic collection was made up of 450 nonfiction ana 
450 fiction titles divided as follows: science fiction, 40; mys- 
teries, 40; western, 60; light romances, 60; classics, standen 
and contemporary fiction, 250. The 900 titles cost $294.30 ano 
prened a dazzling variety. The first rack to go on disp 
ad readers of all ages jostling and elbowing, and even vil 
man who muttered at paperbacks in the library sheepishly - 
checked out six a little later. The general reaction was one © 
delight. aa 
No attempt was made to differentiate between large an 
small branches. PB's wear out faster in large branches; there 
fore their replacement level is higher. The total number 0 
PB’s bought, represents about 15 per cent of the library 


adult stock—in very small branches the percentage is very 
much higher. 


SIX MONTHS LATER 


After PB's had been in use for six months, their circulation 
stood at 68,393. Donations of PB’s flowed in for a total of 
8500, of which 2000 were of value. Six hundred and eleven 
PB's had been discarded. 

In four small branches the circulation of PB’s exceeded that 
of regular adult books. This was something of a surprise, since 
the adult stock was good, up-to-date and attractive. PB’s ac- 
counted for 15 per cent of the total adult bookstock, and 30 

er cent of the adult circulation. Branches reported that over- 
all adult circulation was up 15 per cent. The complete success 
of the experiment has led to the decision to use SOHO Oto 
very low-priced preschool children's books marketed through 
PB distributors. NA 

The great majority of public librarians can no longer afford 
to ignore inexpensive paperbacks. School and college librar- 
jans have put them to work with great success, Extensive use 
of the PB in public libraries is justified in theory, and in ant 
tice the results exceed expectations. Public acceptance of the 
cheap paperback is complete and enthusiastic, The gener. ally | 
condescending attitude of public librarians towards the 
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cousin of the “quality” paperback is foolish. The cheap paper- 
back is no country cousin. 


Freedom for Creativity: Data Processing in the 
Schools 


DONALD KLEMER 
Principal, the Middlese. ior Hi 
Darley, Cone east and Mather Junior High Schools, 


s Thé use of data-processing equipment for many clerical 
SKS presently handled by professional school personnel will 
e one of the major changes over the next decade in the pub- 
le and private schools. Some 800 data-processing systems are 
x Operation in school systems throughout the country. The 
2C ustrial revolution has at-last entered the clerical arena in 
uit force. In the schools data processing has contributed to 
a © natural desire to release teachers and administrators from | 
ae responsibilities that erode valuable professional time 
Which could be focused on more important educational 
Problems, 
k Data processing has recently been applied to attendance. 
©eping, grade reporting, and the scheduling of pupil classes. 
cording and analysis of such information as health data, —— 
Physical education data and standardized test scores can release . | 
e School nurse, the physical education teachers, and the = 
Suidance counselors for the more productive and efficient use 
of their professional time. Harried school business managers. 
are introducing electronic data processing for the writing of 
Payroll checks, census taking, accounting, development of ^. 
us lists and a myriad of tasks that have grown to almost un- — 
Manageable size with the growth in pupil population and 
Professional staffs. = 


THE DARIEN PROJECT 


As a school administrator who has been involved over the 
Past several months in the “piloting” of a data-processing 
| program in a school system, I have observed the impact of  . 
| this approach upon the school staff. The history of the Darien, _ 
| Connecticut, program in data processing goes back to the 
3 summer of 1962. It provides a case history through the de- 


tàils of its application in the junior high schools, where, as a 
! absol Principal working closely with other staff members, I 


Do g 
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initiated the first school applications in Darien. Superin- 


tendent Gregory C. Coffin was highly interested in the api - 


plications of data-processing procedures to the schools. In 
the summer of 1962 he contacted a local market research 
firm with the idea of handling the school census on the come 
pany's data-processing equipment. I suggested that we might 
also work on a plan to develop a pilot project for using data 


equipment in the Darien junior high schools. We explored the — 
possibilities. The board of education fortunately had been - 


associated, indirectly and directly, with modern business op- 
erations in the metropolitan New York area. Because these 
board members had some experience with such techniques, 
they felt that data processing had great possibilities for the 
school operation. Thus, from the beginning, Darien had data- 
cessing equipment available, plus an administration an! 
board of education equally interested in data-processing ap- 
plications. 

We decided to begin the use of data processing through 
both the development of pupil report cards and the keeping 
of attendance records in the junior highs (1200 pupils). From 
the outset, our approach was to begin on a small basis with 
the assumption that the system could be “de-bugged” and then 
expanded to areas beyond the junior high schools. It was 
important that the pilot nature of the program be emphasize 
to aid the transition and develop a staff attitude that antici- 
pated "bugs" and accepted them as expected occurrences in 
a new program. We realized that, in the beginning, the new 
approach would be more of a strain on the staff than the 
customary approach. The “experimental” attitude set the 
proper climate for our investigation. 

We planned the project in the summer of 1962 and the 
applications went into effect in September of 1962, The in- 
troduction of data Processing has resulted in teachers being 
freed from clerical details to devote more of their energies to 
creative professional tasks. A description of the pupil atten- 


dance and report card procedure might serve as a good ex- 
ample of this, 


GRADE REPORTING 


Under the old system when report card time arrived, a 
teacher would compute his or her grades and then areal 
time laboriously recording the grades on a central card. This 
card was borrowed by several teachers during the school GE 
One can readily imagine the frustrations and chagrin of the 


or 
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teachers in getting these same cards if and when they were 
available. (The special-subject teachers had 200 to 300 grades 
to record instead of the average academic teacher’s 125!) 

Once the grades were recorded on the office copy of the 
report card, homeroom teachers then recopied each of their 
25-80 pupils’ grades onto the pupil report cards. At the same 
time the homeroom teacher recorded the pupil attendance 
tecord for the marking period by drawing it from his or her 
register. Pupil report cards were then distributed by the 
teacher and collected after they had been seen by the parent. 
Meanwhile, guidance counselors made copies for themselves 
of their counselees’ grades. 

A myriad of more than 100 separate operations that took 
many professional hours and endless amounts of nervous 
energy characterized the old system. Anyone who has taught 
in the public or private school system knows that the week 
that “marks came out” meant that the wheels of education 
Were bogged down by the many clerical tasks that teachers 
aced in that particular week. Teachers often did not have 

€ time to think of “that child in one group who showed a 
remarkable interest in the Etruscan tombs and needed some 
elp in finding source material" or “the reason why the class 
In mathematics had failed to gain an understanding of the 
Commutative principle.” 

Tn contrast, our data-processing application in the reporting 
of pupil grades requires one single action on the part of the 
teacher. He is given a package of alphabetically arranged 
IBM cards for each class, A grade for each pupil is do 
on that card. These cards are returned to the school office 
and the teacher is finished with his phase of the operation. 
We feel that we have saved a total of 1000-1500 man hours 
Per year for the staffs (70) of both of our junior high schools. 


PUPIL ATTENDANCE 


Connecticut, as well as most other states, requires accurate 
records of pupil attendance. The state bases part of its dis- 
tribution of financial aid to local communities upon pupil at- 
tendance. Connecticut wisely opened the door to the use of 
data processing for pupil accounting by making it possible 
for the Commissioner S Education to approve local plans as 
long as the basic data required by the state was properly 
Secured. 

Before the introduction of data processing in the junior 
highs, a teacher would record basic information concerning 


ized by the principal for the central office. 
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" 
homeroom pupil attendance in a large register filled ke. : 
narrow horizontal lines and designations for days and mon 
On a daily basis, absence and tardiness for each pupil Y di 
recorded in the register. The reader is invited to imagine le 
nerve-rattling experience of attempting to maintain boo! 2 
keeping accuracy while supervising a classroom of 28 youre) 
sters, or attempting to record this information beta 
biology laboratory class and a study hall assignment. In a a 
tion, pupil registers had to be painstakingly balanced M 
month and each-marking period so that the proper inform: í 
tion could be transferred to the report card. At the end E 
the year, a final balance had to be determined and summat 


Our present data-processing application for pupil atte E 
dance requires merely that the absence and tardy informem 
is passed on each morning to the central office, From there on 
the process is out of the hands of the classroom teacher. Reg 
isters are no longer kept. It is estimated that a total of ap 
proximately 2500 hours a year are saved for 70 teachers. 


PROBLEMS OF IMPLEMENTATION 


Introduction of data processing to a school system involves 
not only the blessing of hours saved, but also definite prob- 
lems, of course.! A great deal of time must be spent in care- 
fully reviewing d clerical sequence to its very smallest 
segment. Most of us are unaccustomed to such a minute an 


careful analysis of the flow of clerical work. Introduction ©} 
- data processing demands, ultimately, 


a redesign of other oÈ 
fice sequences and forms. Introducing the data-processing , 
approach without this kind of review is akin to grafting & 
peach tree branch to a cherry tree. 


The clerical staff must also be r. 
stand the necessity of changing all of the basic data on all 
relevant cards if a change must be made. It is advisable to 
have the staff actually see the machines jn operation and 
realize that the machinery has definite limitations. Otherwise, 
we have noticed that a kind of *machine mythology" develops. 
This mythology implies that the machine can accomplish any 
task—that it can take over all of the thought processes. The 
machinery, in this context, has replaced man and Wwomanuin 
their entirety. To shatter this illusion, it must be made clear 
what the machinery cannot do. 


1 It has been said that a solution to any problem creates 
Jems! 


etrained so that they under- 


additional prob- 


mec 
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In addition to the problem of misunderstanding the power 
of the machines and subscribing to the “machine mythology,” 
ere is a tendency on the part of some staff members to feel 
at this new process is endlessly complex and difficult to 
understand, Believing that they cannot possibly understand 
€ System, they patently avoid attempting to learn how it 
n This attitude might be called "fear of the unknown." 
g 5 a fixation that keeps the “unknown” unknown! Thus, a 
AL em that depends upon a broad basic understanding by 
who use it becomes overly dependent upon a few for its 
Proper operation. This calls for staff education and an expla- 
Nation that adequately shows the basic simplicity of data 
peewee g. I say basic simplicity, because the data-processing 
spet tion must be reduced to a simple “yes” or “no” kind of 
sequence, This binary simplicity is part of its complication, 
€ real challenge in the development of the system is to re- 
rn each operation to its simplest components. This is not 
adically different from the challenge facing an author of a 
Inear program for programed instruction. 
wi nother less serious problem is the healthy sort of Missouri. 

Pc on the part of some staff members. It was difficult 
at first for our teachers to believe that a report card would be 
produced through data processing. They could not imagine 

‘ow the modicum of work done by the teachers could produce 

e result. This skepticism was mixed with a subtle sort of 
anxiety because of the change in routine procedures. This was 
an anxiety which suggested that the teacher's job was really 
of little real importance if a phase of it could be easily taken 
Over by machines. What was, then, the importance of the jobP 

Is reaction calls for the administrative explanation that, 
ar from minimizing the teacher's role, the converse was true. 
The teacher is viewed as more important than the machine 

ecause we have decided not to waste his or her valuable 
Professional time on clerical tasks. 

Data processing also has a certain dehumanizing effect due 
to the fact that pupils, teachers, guidance counselors, courses, 
and even schools are reduced to numbers so that they can be 

punched” accordingly and “read” by the machines. The most 
interesting illustration of the reaction of pupils to the numbers 
was a Christmas card sent to a principal by a pupil. It was a 
humorous greeting in the form of an IBM number in very 
small print. Though clever and amusing, it also reflected a 
feeling of her loss of personal identification. 

Data processing has reduced the number of uncreative 
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tasks required of the teacher, A careful analysis of the reduc- 
tion in teacher clerical tasks shows that data processing has 3 
improved the opportunity for teachers to focus their energies — 
on helping pupils. Thus more human individual contact with — 
popil is possible. There is a benefit here that offsets the de- 
tumanizing effect of numbering pupils and teachers. - 

At the present time, we have provided funds in the school 
budget for further applications of data processing in our junior. 
high schools and the central administrative offices. Future 
possibilities involve freeing office secretaries from some work. 
Data processing will be used for pupil scheduling, design of 
master schedules and the development of class lists. In previ- 
“ous years some two to three weeks of summer time were spent 
in the development of class lists by an office secretary. Use of — 
data processing here will provide- secretarial time for the - 
development of curriculum outlines, lists of resource materials, | 
evaluations, project designs, etc. 

The school principal previously spent many days before a 
board with varied-colored cards, puzzling out a school master 
schedule that would hopefully have minimum conflicts. Now 
a master schedule can be put through a trial run and revised 
to make an ideal schedule in a maximum of three hours of 
rented computer time. Thus, the principal is no longer clos- 
eted for days with his *hook board" and is released to provide 
the kind of educational leadership demanded in today's 
‘schools. 

In the central office, payrolls are now being produced by 

. IBM equipment, thus freeing the payroll clerk to expedite 
the processing of requisitions and other materials. The entire 
school census has been reduced to a data-processing applica- 
tion. Further applications will be explored in the business | 
phases. f 

The school nurses spend a considerable amount of time re- 
cordin and summarizing the results of eye and ear examina- 
tions for state reports. In addition, listings are made 9 4 
physical defects for teachers. Valuable professional nursing ^ 

. time is thus spent in clerical applications similar to the cleri- — | 

. cal applications of teachers in reporting and register keeping- i 


Ways are being studied to apply da ; his area- 
y data processing to this 2 

Any data that has been recorded on IBM Sands can be 

drawn out and studied in almost any number of combinations: 

This has already been done in the junior high schools with 


teacher grade distribution and will undoubtedly be done with — 
other available data. 
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THE PROBLEM OF AVAILABILITY 


Any school system contemplating the introduction of data 
processing will encounter some of our problems and probably 
Some new ones. One critical problem is the availability of 
equipment on a local basis. Darien was fortunate to have a 
local business firm that was willing to handle our data proc- 
essing on a service basis. Our beginning application did not 
justify our rental of the basic equipment and hiring of our own 
trained personnel to operate this equipment. Initially it would 
have been operating only in uneconomic “spurts.” However, 
With a school system of approximately 5000 pupils, it is felt 
that a gradual expansion of the applications will ultimately 
result in our being able to justify the rental of our own equip- 
ment. 

If we look at the nation in its entirety, it is clear that there 
are many school systems which have neither business data- 
Processing equipment nor data-processing service bureaus 
nearby. These smaller systems would probably be unable to 
justify rental of equipment. Some regional pooling of resources 
might be called for if some local systems are to be able to 
apply data-processing procedures. Combining school use with 
local government utilization is another possible solution to 
the rental problem. 


THE REDUCTION OF CLERICAL STAFF 


Anather factor that we considered was the possibility that 
data processing would eventually reduce clerical salaries. This 
is always the promise of data processing. However, we did 
not present the data-processing application in the junior high 
as a possible way to reduce clerical expenses. We presented 
it as a way to more efficiently use money invested in profes- 
Sional salaries to focus teachers’ time on the primary task of 
thé teacher preparing classes and evaluating pupil work. Thus, 
we felt, the return for dollars invested in education would be 
improved. On the other hand, in the central office, the Assis- 
tant Superintendent for Business saw data processing as a 
Way to reduce the need for additional central office clerical 
personnel as the number of pupils and staff increased. 


THE PROBLEM OF TIME AT THE BEGINNING 


Any system that considers data processing should anticipate 
hat the process of conversion will undoubtedly involve more 
time and effort on the part of some in the first year or two 
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than was the case under the old system.2 Thus data process- 
ing may appear to be more of a burden than a slave in the 
beginning. This is inevitable, since the entire system of 
handling clerical work must be reviewed, the staff retrained 
and the old routines reshaped while others are begun. Things 
done automatically in the past must be replaced by proce- 
dures that will have to be “thought through” from the outset 
until they too become part of a routine operation. To endure 
this painful period, the administrator must be fully convinced 
that the system will ultimately improve the entire operation. 


RESISTANCE TO CHANGE 


One factor largely ignored by the writers of textbooks on 
education, that we did not face in Darien, is the raw fact that 
educational systems feature tables of organization, lines of 
responsibility and divisions of responsibility and have well- 
established patterns for Setting things done. This is another 
way of agree that some small local school systems or large 
city school systems are forms of bureaucracy that often have 
an automatic cynicism when confronted with the threat of 
change. More than likely this bureaucracy has not only cyni- 
cism but also a basic inertia. Some have preferred to describe 
this resistance to change as a sort of symbiotic, almost biologi- 
cal, interrelationship of parts that have learned to perform, to 
adapt, and to live in a given environment. The “organism” 

en prefers to keep things as they are rather than face an 
adaptation. Bureaucracies do not always show immediate re- 
Sponse to suggestions for change, even though the change 
would be advantageous in the long run. This situation calls 
for a great deal of skill and imagination on the part of the 
administrator and a faith that he has chosen the right path. 
"This is not unlike the faith of any innovator who must face 
public resistance and cynicism, 


CONCLUSION 


The industrial revolution has entered the school office. Much 
as the application of the flying shuttle in the weaving industry 


led to a need to develop other inventions, so data processing 
leads to the development of innumerable applications to pro- 
vide more information faster for more intelligent decision 


making. It also leads to a redirection of the energies of the 


2 We used the quote: “Never do an 


thing th ime," extensively in 
a half-joking (but really dead uu Aon as eee 


ly serious) attempt to prepare the staff. 
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professional and clerical staffs. A mountain of paperwork has 
ormed a bottleneck in school progress and has slowed down 
teachers and secretaries. The domination of forms and re- 
ports has created many victims of the tyranny of trivia. Data 
processing can help to free many from this burden. 

The field of education today is faced with a number of 
changes in content of the courses of instruction, in redefini- 
tion of the purposes of the various levels, in methods of in- 
struction and in the use of the professional staff. Just as such 
innovations as programed instruction mean a redefinition of 
the teacher's role, the application of data processing to the 
Clerical tasks of the teacher offers great promise for giving 
teachers more time for the preparation and evaluation of their 
teaching. Called upon to face greater and greater challenge 
in his professional area, the teacher has very little time to 
devote to tasks better done by office personnel or data-proc- 
essing equipment. Indeed, if a teacher is to be creative, time 
must be available for the teacher to carefully evaluate and 
plan the program of instruction. Arnold Toynbee once pointed 
Out that civilization tended to thrive in cities where much 
eisure time was available for the exchange of ideas and re- 
evaluation of the old ways of doing things. A similar margin 
of time for creative thinking is needed for superior teaching. 
We can no longer afford to devote extensive time to non- 
teaching tasks if we are to move ahead in, education at the 
pace needed today. Data processing is a welcome servant be- 
Cause it can and will make this time available. 


Testing, Tests, and Testing Service 
Organizations 


HENRY CHAUNCEY 


President, Educational Testing Service, 


ROBERT L. EBEL 
Vice President for General Programs, 


ducational Testing Service 
TESTING 


"Those who believe that educational testing is essential to 
effective education are likely to welcome an opportunity to 
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y express their views on its current status and future prospects. 
At the same time they are likely to have some qualms about 
setting forth these ideas as contributions to “The New Tech- 
nology of Education.” For testing is not something radically 
new. In one form or another, tests are as old as man himself. 
Testing, in its broadest sense, refers to any method of observ- 
ing and measuring human behavior in order to evaluate and 
compare individuals. And man has been sizing up his fellow 
man since he first drew breath. 
Testing, in short, has always been a fact of life. What is 
relatively new is the Systematic improvement of tests and 
their wide application—a development that has occurred 

largely within the last fifty years. 

Modern testing is both an art and a science, It is the art of 
fashioning and using many different kinds of devices and 
į techniques for sizing up human beings and trying to foresee 
how they will make out as students, workers, and members 
of the community. Behind these techniques and devices is a 
new science, a growing body of theory drawn principally 
from psychology and mathematics and known as psycho- 
metrics. Both the art and the science 
. oped and constantly ch: 
Sciences. But the rate 
testing is remarkable, considerin 


and for educational testing has 
tive tests, which are especially 
t measurement of many impor- 
s. This, in turn, has encourage 
ed machines to read and process 
the information students record on their test answer sheets. 
Objective testing began before the turn of the centüry, but 
high speed test Scoring and data-processing machines are 
largely a development of the last decade. 

"These machines, amazing 


pee rnile to modern wide-scale testing programs. But it 


the development of high spe 


4 
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programs have in answering it is that the sponsors of such | 
programs secure panels of expert teachers to take time to. 
consider carefully what to test. ^ 

Another common misconception about modern educational. 
testing is encouraged by the use of terms like mass testing 
and machine testing. This is the misconception that mass test- 
ing, using standardized, machine-scored tests, contributes to 
uniform, lock-step, depersonalized education. The opposite is 
Closer to the truth. , 

If one looks at educational testing in perspective and con- 
text, a good case can be made for the view that objective 
tests promote the democratic values to which most Americans 
subscribe. This country is a multitudinous, heterogeneous 
nation. We are dedicated to the principle of equal opportunity 
and we believe that justice should be done each individual 
according to his merit. We try to recognize and respect indi- 
vidual differences and we attempt to accommodate local and 
regional differences. We believe in change and we strive for 
Progress. Because our present civilization is in part founded 
on it, we have faith in science and the wise application of 
technology, These are some of the traditional values that, 
along with historical, social, and economic factors, have con- 
tributed to the present character of American education—and 
of educational testing. : 

In a vast nation where talent may be anywhere, and where 
We advocate its right to be discovered and developed, lar; e 
Scale testing that is reliable and efficient is a necessity. If it 

id not exist, it would have to be invented. Unlike the per- 
Sonal interview, the classroom test, or the teacher’s subjective 
evaluation, the objective test is a common touchstone. It 
gives every student a chance to demonstrate his academic 
abilities. Tt gives all students who take it the same chance, 
asks them to run the same race—even. though they have had 
different economic backgrounds, different educational, cul- 
tural, and social opportunities. i 

ese opportunities have been seriously inadequate, the 
Student may do poorly on the test. But this very fact high- 
lights the desee to which Americans have failed to provide 
equal educational opportunity for all children according to 
eir abilities, It may even help more people to become aware. 
9f the fact that talent and ability are developed in direct pro- 
Portion to the excellence of educational opportunity. LUN 
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TESTS 


Tests are essentially observations of certain types of student 
behavior under conditions designed to permit precise observa- 
tion and efficient recording. They are not substitutes for 
teacher observations. They simply provide for more detailed 
observations under more uniform conditions than is possible 
otherwise. The history of education records successive refine- x 
ments in this process of observing what a student knows and 
what use he can make of what he knows. Informal classroom 
observations were first supplemented by oral quizzes and 
examinations. These gave way, in part, to uniform written 
tests of the essay type. Essay tests, in turn, have been partly 
replaced by objective tests. Each change has been motivated 
by the desire to gain more information, and more precise in- 
formation, about the Student and his knowledge. 

The advantages of multiple-choice tests are frequently 
thought to be that they can be scored clerically or by machine 
and that they are relatively inexpensive. These are only: minor 

- virtues, The important qualities are three. The first is that a 
hundred questions, more or less, can be asked instead of six or 
twelve. This permits a much wider sampling of the subject : 
matter and the student's abilities, It means that if a student 
for one reason or another does not do himself justice on one, 
two, or even half a dozen questions, he will not seriously af- 
fect his score. 

Secondly, a test can be planned, and each question pre- 
pared, with the greatest possible care. The first step in devel- 

- Oping an achievement test, for example, is to draw up 2 
"blueprint" for the examination, specifying the abilities to be 
measured and the content to be covered. "These specifications 
may be stated in a variety of ways, depending on the nature 
and complexity of the test. Sometimes a two-way grid is pre- 
pared, which enables each question to be classified in two 
dimensions—the ability to be measured and the subject matter 
covered. Such a grid for the Advanced Sociology Test in the 

. Graduate Record Examinations is shown in the illustration. 

Those responsible for the test then decide approximately 
how many questions should be written to coyer each ability in 
each content area. When the questions are written and classi- 
fied, the number of questions falling into each classification i$ 

recorded on the grid. A completed grid thus indicates at 4 
glance the score and balance of the test. d 

The third asset of multiple-choice tests is that they Jen 
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themselves readily to systematic study. Preliminary tests 
using newly developed questions are tried out to determine 
whether, in fact, able students generally select as the best 
answer the response that the teachers who prepared the ques- 
tion considered the best answer. This is the point at which 
elements of ambiguity that may make it an ineffective ques- 
tion are spotted. If a question is found to be ambiguous, or if 
it does not generally elicit from good students the intellectual 
skills and reasoning powers it seeks to measure, the question 
is eliminated, or it is revised before it is used in an actual test. 

In any aptitude or achievement test, the objective is to get 


the best possible sample of a student's ability and knowledge: - 


The larger the sample, the more representative the sample; 
and the better the individual questions, the better the test 
will be. But even the best test is subject to error—because à 


possible content is not sampled, because authorities may differ | 


in their evaluation of responses, and because language itse 
is imprecise. h 
Those who prepare good multiple-choice tests recognize 
all three sources of error, They seek to reduce all three by the 
processes I have described: 1) they include many questions 
in the test, thus increasing the size of the sample; 2) they ask 


Several outstanding teachers and scholars to come to a con- - 


Sensus in evaluating intended responses to any question; 
they eliminate ambiguity of language as much as possible by 
trying out new questions and studying student responses be 
fore including the questions in an actual educational group 0F 
testing agency. In this case, the sponsoring group determines 
the policy and nature of the program, sees that tests are de- 
veloped to serve the program's purpose, and arranges Ton 
administration of the tests on designated dates. 


TESTING SERVICE ORGANIZATIONS 


The functions of the testing service organizations, in rela- 
tion to testing programs such as we have just described, ar? 
four-fold. 

First, they provide personnel with special technical compe: 
tence in educational measurement to advise the program P H 
icy makers on the questions and problems that inevitably 
arise, to work with them in the development of appropriate 
tests, and to analyze the test results. A 

Testing service organizations work in close co-operation 
with expert teachers in the preparation of educational tests; 
"These teachers are seldom experts also in the techniques © 


i 
» 


d 
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measurement. A test which is a product of the joint efforts of 
Specialists in subject matter and specialists in testing tech- 


niques is likely to be a better test than either kind of specialist 


could produce working alone. 

. A testing service organization is also likely to have special- 
ists in the statistical analysis of test results. These specialists 
are responsible for equating scores on different forms of the 
same test, for developing adequate norms to aid in the inter- 


pretation of test scores, for making internal analyses of the 


quality of tests, and for studying their validity. Other spe- 
cialists advise test users on how to cope with the problems 
they encounter. 

Second, testing service organizations provide the special 


mechanical and clerical facilities needed for accurate and effi- ; 


cient administration of tests, scoring of answer sheets, and 
reporting of test scores. 

A good testing program produces accurate test scores 
promptly, To do this on a large scale requires specialized 

ata-processing equipment and specially trained clerical per- 
Sonnel. Most large testing service organizations have specially 
designed electronic test scoring equipment which operates in 
conjunction with high capacity computer systems. One such 
test scoring machine is capable of scoring objective test an- 
Swer sheets at the rate of almost 100 per minute, and of ob- 
taining scores on as many as six different tests simultaneously 
from each answer sheet. 

In many admission testing programs, each student who 
Wishes to take the test applies directly to the testing service 
Organization and is give an ticket of admission to a testing 


center near his home. Thus the so-called mass testing is in re- — 


ality composed of a large number of individual transactions be- 
tween the student, the testing organization, and the educa- 
tional institutions to which the students scores are to be 
Teported, Routines are developed to make these transactions 
as simple and as convenient as possible for all concerned, but 
indivi ual cases that call for special handling are given spe- 
Cial, individual attention. In a recent testing program, involv- 
Ing more than a million students, the records of 35 per cent 
of the students registered required. non-routine handling. 

ere were, in fact, nearly nine hundred thousand instances 
where it was necessary to give special individual attention to 
an application, a ticket of admission, an answer sheet, or a 


Score Spare ob 
ird, testing service organizations supply an administrative 


3 


i 
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secretariat for matching their testing services to the needs of 
the educational community, and for providing program con- 
tinuity, s 

Most of the educators who initiate, support, and determine 
the policies of a testing program have full-time jobs as educa- 
tors. The attention they give to the program is necessarily 
intermittent. Usually they receive no compensation for the 
time they devote to it. Hence, there is need for a continuing 
central office to prepare for the policy committee meetings, 
to translate policy decisions into program actions, and to 
provide a center for all program records, and for all inquiries 
regarding the program. This is the function of the office of 
the program director. 

Testing service organizations provide program direction 
Services. Usually the program director is a specialist in edu- 
cational measurement who is also a skilled administrator. It 
is his responsibility to keep the policy committee informed of 
Program progress and problems, and to help them use the 
advice of specialists in finding solutions to the problems. It is 
also his responsibility to co-ordinate the special services of test 
development, test administration, score reporting, statistical 
analysis, and research which make the program effective and 
efficient. 

Fourth, the testing service organizations encourage and 
support basic research on testing problems. 

Research provides one of the principal avenues of progress 
in educational testing as in most other endeavors. But research 
is often expensive and sometimes unproductive. Testing serv- 
ice organizations differ considerably in the extent of their 
involvement in research. Most of them do some research, but 
some limit their research to immediate practical problems 
and leave the more basic research to the college professors 
and their graduate students, One testing service organization 
maintains a large staff of specialists in fundamental research 
on educational measurement problems. Its expenditures for 
research amounted to about 7% per cent of its total expendi- 
tures gute recent year. 

The work of the testing service organization is important. 
Its staff members need to be competent and well trained. But 
its role is always that of an educational servant, not an edu- 
cational master. What it does, or helps others to do, is almost 
always done in response to an educational need, identified by 
educational leaders who are not themselves test specialists. 
Educational testing is a useful tool for achieving education 


EE 
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. Objectives. Tt is not an independent, autonomou 
is not the slightest danger that education will ever L 
. Over by “the testers.” Testing can do no more to educai 
_ or for education, than the makers of educational policy 
it to do and direct it to do. p 
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The New Mathematics Programs 


EDWIN MOISE 


James Bryant Conant Professor of Education and Mathematics, 
Harvard University 


One of the handicaps of school mathematics in our genera- 
tion has been the gulf between the professional mathemati- 
cians and the schools. Another has been a general lack of 
Sympathy for mathematics in the popular culture. Not long 
ago, and perhaps even now, there were some circles in which 
mathematics was regarded as an activity which might be all 
right for certain eccentric and spiritless adults, but which 
Surely ought not to be inflicted on helpless children. 

In the last few years, for reasons that are not entirely clear, 
both of these tendencies have been reversed; and one result 
of the changes has been a remarkable development of new 
Programs. Most of these have been developed by collabora- 
lions between professional mathematicians and professional 
School teachers; and they have gotten—from schools, teachers, 
and students—a more favorable reception than most of us 
dared to hope for. 

. In this article, I shall try to explain the spirit and the mean- 
Ing of these developments, as I understand them. For two 
reasons, I ask the reader's patience. 

First, of all the sciences, mathematics is notoriously the 
Cast intelligible to non-specialists. Nevertheless, it would 
make no sense at all to try to discuss changes in curriculum 
and methodology without giving concrete mathematical illus- 
trations of what these changes mean. , 

Second, the sheer volume of new programs and experi- 
mental text materials is by now overwhelming. The publica- 
tions of the School Mathematics Study Group (SMSG) now 

Over three linear feet on a bookshelf high enough to hold 

zem in a vertical position; the productions of the University 
of Illinois Committee on School Mathematics (UICSM) are 
quantitatively Jess, but still impressive; and if we add those of 

e Maryland group, the Ball State group, and others, it is 
Plain that a full critical survey of this literature would require 
& book rather than an article. The most that I shall try to do 

ere is to describe the leading features of the programs that 
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Seem to me to be the most important and to explain the ideas | 
that underlie them. E 
In 1955 the College Entrance Examination Board set up a - 
Commission on Mathematics to study the problem of the cur- 
riculum in Grades 9 through 12 and recommend reforms. It 
may seem a little strange for such an initiative to be taken 
by an organization whose primary function is to design and 
administer examinations. But in its context, this initiative was 
natural. Any agency that writes examinations influences the 
curriculum, whether it wants to or not; and the board was 
quite rightly afraid that it was freezing the mathematics cur- | 
riculum at a time when changes were needed. It therefore 
sought the advice of the mathematical world. In fact, the 
commission was rather large and rather broadly representa- - 
tive, both of the universities and of the schools. A 
The commission’s report appeared in 1958. The basic - 


thesis of the teport was that high school courses needed to J 
be recast to bring them into h 


Spirit of modern mathematics, 
e new programs. Later 
applies to the presentation of particular topics. We should, 
owever, understand at the outset what it does not mean: it — 
does not mean that recently discovered theorems should be 


ade. This does not convict anyone 
of being unmodern. The point, rather, is that mathematics, 
uniquely among the Sciences, does not fall into fundamental 
errors; much of the best mathematics that we have has been 


athematics is constantly being re- 
nd its conceptual apparatus change 
goes on; some ideas and methods 
nsignificance, while others move into cen- 
tral roles. For example, the value of Horner's method (fot 
the numerical solution of algebraic equations) has by noW 
sunk to absolute zero; everything that can be done with it — 
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"eJ 
can be done better without it. Meanwhile, the idea of a set, - 
Which was hardly made explicit by the mathematicians of 
Horner's generation, has become part of the basic apparatus, 
even at the most elementary level. 

The commission's purely curricular recommendations are far 
easier to summarize. Following is an outline of their outline; 


Ninth grade. An introduction to algebra, as far as quadratic 
equations with real roots. Novelties: the idea of a set (at the 
start of the course); a proof that 2 has no rational square root; 
descriptive statistics (optional); numerical trigonometry of the 
right triangle ( optional). 

Tenth grade. Introduction to geometry, including plane and 
solid ERO geometry and a short introduction to co-ordinate 
ESRB Co-ordinate systems are introduced somewhat after 

e middle of the introduction to plane synthetic geometry; and 
the unit on solid geometry appears at the end. 

Eleventh grade. This is a course in algebra, analytic geometry, 
and trigonometry. The main topics are basic properties of the 
real number system; linear functions; radicals; quadratic func- 
tions; quadratic equations, in the general case, allowing complex 
Toots; systems of two or three linear equations in two or three un- 

nowns; exponents and logarithms; arithmetic and geometric 
Series including infinite geometric series; subfields of the real 
and complex number systems; plane vectors; co-ordinate trigo- 
Dometry, using vectors; trigonometric formulas, including addi- 
tion formulas and the laws of sines and cosines; complex 
numbers in polar form. " 

Twelfth grade, first semester. This was to be a course in “ele- 
mentary functions.” Main topics: sets and combinations; per- 
mutations; mathematical induction; functions and relations; 
polynomial functions; solution of polynomial equations; ex- 
Ponential and logarithmic functions; trigonometric functions; 

* inverse sine and tangent, 


, For the second semester of the twelfth grade, the commis- 
Sion proposed two possible courses: introductory probabili 
With statistical applications or an introduction to modern al- 
Bebra, For the first of these courses, the commission published 
a book, entitled Introductory Probability and Statistical Infer- 
ence (1). As a text, this book is very original and is remark- 
able in many ways. The technical mathematical apparatus is 
held to a minimum, as it would have to be at this level. But 

© probabilistic and statistical concepts are presented in a 
quite modern and rather abstract form. A television course of 
this type taught by Frederick Mosteller in the spring of 1961 
on “Continental Classroom” was very well received. A new 
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_textbook to accompany the course has been written by Mos- 


"teller, Rourke, and Thomas (2). 


The proposed course in modern algebra dealt with groups, 
rings and fields, including permutation groups. It presents a 
treatment of the real number system considered as an or- 


-dered field in which every bounded set has a least upper 


bound. 
The differences between this scheme and the old curricu- 
Jum are rather striking. Solid geometry, which commonly has 


. a semester to itself in the twelfth grade, now appears merely 


as a unit at the end of the tenth grade. Trigonometry has dis- 


? perce as a separate course. Algebra appears as a branch 


mathematics, dealing with the properties of various num- 


o 
— ber systems, rather than a collection of manipulative tricks. 


There is a similar reform in the treatment of trigonometry, 


- stressing the kind of trigonometry that is going to get used 


in later studies and omitting the qud and almost useless cal- 


culations that used to appear as the grand climax of the 
twelfth-grade trigonometry course. In the same spirit, the 
twelfth-grade course includes material on the functions that 

€ going to be studied in calculus. 

A student who finishes the first three and a half years of 

IS program is amply prepared to start his college work with 
analytic geometry and calculus. In fact, many schools teach 
calculus in the twelfth grade; and the experience of the last. 
few years shows that this is quite workable, if qualified 
teachers are available, But the if is important. High school 
calculus courses have become status symbols, pursued, in 


Some cases, without proper regard to staff resources. It is 


fortunate that the commission avoided accelerating the latter 
trend by recommending calculus in twelfth grade as an im- 
mediate national objective, 

The commission’s Program is radical in some ways and 
conservative in others, Probably the most imaginative of the 
commission’s contributions was the twelfth-grade probability 
course, and the least imaginative was the tenth-grade course, 
which was formed by fitting together portions of existing con- 
ventional programs, with innovations and improvements 
merely in matters of detail. Many people, including the 
author dissent from a number of t e commission's judg- 
ments, both philosophical and curricular. But there would be 
small profit in discussing these dissents here. The commission 
was not writing, or trying to write, a bible, They asked that 
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their program be regarded as a “point of departure.” Thus, 

eir report is the sort of document which, if successful, is 
Superseded by events; and one measure of the commission's 
Success is the fact that their report has been superseded in 


is way. 

We ve already pointed out that the commission’s policy 
on twelfth-grade calculus was a response to practical con- 
siderations governing the near future. The same considerations 
applied, in less simple ways, to their program as a whole. 
Their program was designed to be feasible in this decade; and 
it was supposed to require only the sort of additional teacher- 
training which in practice is available. Fortunately, such addi- 
tional training is now available on a fairly large scale, in sum- 
mer institutes and academic-year institutes sponsored by the 
National Science Foundation. The importance of these insti- 
‘tutes can hardly be overestimated. Without them, the sort of 
reforms that we have been discussing could proceed only at 
à small fraction of their present pace. 

Even this advantage, however, would not have been 
enough. In practice, high school courses—and for that matter, 
most college courses—are taught out of books; and the com- 
Mission’s ideas were not carried out, even approximately, in 
the textbooks that were available. It is even doubtful whether: 

e feasibility of a really new program can be judged until 

Ooks have been written for it. It is well known that almost 
any course works well in the classroom if it is taught by its 
Inventors or by a few of their highly trained converts. This 
P tinciple helps to account for the fact that so many enthusi- 
ease innovators have fired shots heard round the immediate 
erit To get a valid test of feasibility, you must turn over 

© program to teachers who are a fair sample of the people 
Who would be teaching if it were adopted on the scale for 
Which it is intended. For these reasons—either of which would 

ave been compelling—the natural next step was the produc- 

Honiot €xperimental textbooks. 

The School Mathematics Study Group started its work at 

ale University in the summer of 1958, under a grant from 
the National Science Foundation. The director is E. G. Begle, 
?rmerly of Yale and now at Stanford University. At the start, 

€ total writing team included some forty people, about half 

“ing from the schools and the other half from the universities. 
; lS arrangement reflected a policy that has been fundament 
in the School Mathematics Study Group ever since: all its 


ys eal 
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work has been carried out in collaboration between mathe- 
maticians and experienced classroom teachers; and this policy 
is now formally stated in its bylaws. 

The exact relation between the School Mathematics Study 
Group and the commission is not easy to determine. It was 
agreed, at the first writing session at Yale, that the com- 
mission’s program would form a provisional outline. The 
immediate purpose of this arrangement was to permit a di- 
vision-of-labor scheme, with one writing group for each of 

- the four high school grades. But surely this scheme would not 
have been used if the group as a whole had not been in gen- 
‘eral sympathy with the commission’s program. Within the 
limits of its assigned grade, each writing team made its own 
policies, (There was, of course, enough consultation between 
the teams to avoid serious duplications and incongruities.) 

. The members of each group, moreover, were not selected for 

f their adherence to particular viewpoints. At the outset, dis- 
agreements were extensive, and the discussions were vigorous 
and prolonged. As a member of the tenth-grade team, I can 

. testify that the 1958 session was educational in a number of 
ways; everybody in the room was teaching everybody else, 
by the Socratic method; and this process took so long that 
after four weeks we had arrived only at a course outline and 
a few pages of sample text. It seems, in retrospect, that one of 

e main results of our first session was a common under- 
standing that formed the basis of the rest of our work. 

In the summer of 1959 all four of the groups met again at 
the University of Colorado, with many recruits, and finished 
four textbooks, Each of these was tried out at about seventy 
experimental centers throughout the country. Consultants 
were available to help the teachers, but the teachers had no 
special training to Prepare them for the job (except. of 
course, those few who had participated in the writing project). 
In fact, they had not even seen the books until the week be- 
fore the opening of school. On the basis of these reports, all 

. the books were revised at a writing session at Stanford in the 
summer of 1960 and were put on the market for use in the 
academic year 1960-61. 

` The response of the schools was favorable beyond all ex- 

ectations. At first, about fifty thousand copies were ordere 
rom the printer; after a few weeks, the order was doubled: 
and a few weeks later it was plain that this was still not 
enough. In 1961-62, the total circulation of these books ap- 
proximately tripled. This was especially significant in the 
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light of the fact that none of them had been adopted in any 
state. Thus every SMSG book that was ordered’ for school 
use had to be paid for in some awkward fashion. ; 
In addition to its high school work, the SMSG has also 
produced books for use in the elementary schools. The prob- 
lems involved here are rather peculiar. Just as a student who 
can ever learn calculus can learn it in the twelfth grade, so a 
student who can ever learn algebra can learn it in the eighth 
grade or the seventh. But in most schools, it is not practical 
Simply to move high school courses downward. Few teachers 
are trained to handle them. Moreover, a large proportion of 
elementary school pupils are headed for courses in "general . - 
mathematics" rather than ninth-grade algebra courses; and — 
Such students need frequent fresh starts. For these reasons, 
much of the new elementary school writing is in the form of — — 
Short units, largely independent of one another. The need for — | 
new programs in the seventh and eighth grades is especially — | 
acute. By this time, an able student has learned allthe arith- — 
metic that he needs to know; and marking time for two years — 
1s not only wasteful but demoralizing. It is a sad fact that 
most of the mathematics that gets taught at this level is dis- 
liked for the excellent reason that it deserves to be disliked. — 
Some of the most novel and most interesting of the new 
text materials are designed for use in the early grades. I men- 
tion these briefly, because I am not qualified to discuss them 
fully - It is obvious, however, even from a distance, that young 
Children can learn much more and much better mathematics 
than is ordinarily taught to them. The possibilities shown P 
Y some of the recent experimental teaching in the eady — 
Brades are a great challenge both to course design and to —— 
teacher education. is 
In addition to publishing textbooks for students, the SMSG 
aS published a rather large amount of material for the use - 
of teachers, The manuals accompanying the textbooks go 
much further than is customary in discussing the mathemati- 
cal backgrounds of courses. Some of them include short es- 
Says on various related topics. The SMSG has published a 
Series of separate books, including several new ones, some —' 
Teprints, and one translation from the Russian. It has also — | 
Promoted the preparation of a series of mathematical mono- — 
Eraphs intended for independent reading by superior high - 
School students, Recently it has begun a study of the possi 
ilities of programed instruction in its own courses. — AN" 
All this work has been remarkable, not merely for its qual- — 
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ity and its variety, but for the speed with which it has been 
carried out. The starting point, we recall, was June of 1958. 

The SMSG is now beginning a different sort of work. Its 
“crash program" is finished; and it is expected that its high 
School books will be withdrawn from circulation in another 
two or three years, when similar books become available 
through commercial publishers. From now on, the main job of 
the SMSG will be long-range experimentation with courses 
and programs that are not necessarily suitable for wide use in 
the near future. 

In the discussion of federal aid to Schools, warnings have 
been given about undesirable side effects, notably the possi- 
bility of federal interference with the traditional state and 
local control. In the case of the SMSG, this danger seems 
remote: its work has consisted in the development of pro- 
grams that various school Systems can adopt if they want to. 
The influence of the organization has of course been great, 
but it has worked by example and by positive contributions 
rather than by any attempt to exercise authority. It would be 
easy to name individual authors who have exerted a similar 
influence on the teaching of college calculus by making the 
Sort of positive contributions that the SMSG has made. 

Obviously the volume and speed of the SMSG’s work have 
been in some ways wasteful. One wag has suggested that its 
whole style of operation is based on a misinterpretation of à 

word problem" in algebra: “If one man can do a job in 
three years, how many men does it take to do the same job in 
half an hour?” It would be fairer, however, to say that the 
style of the SMSG's work has been based on the idea that 
the teaching of school mathematics is so large and expensive 
an enterprise that if you save even a single year in making an 
improvement, you have justified a large budget. 

The shift in choice and order of topics is by no means the 
most important aspect of the new programs; it is merely the 
easiest to explain. To see the sort of issue that is involved in 
the reform of ninth-grade algebra, let us start with a simple 
example. 

Most teachers of college freshmen fight an annual wat 
against the supposed algebraic identity 


VZ x, 
Annually, thousands of students arrive on college campuses 


with the firm conviction that this formula is a universal law 
of nature. They have seen it as a displayed formula in text- 
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books. Some books enclose it in boxes. And sometimes it ap- 
pears in color. 

Tn fact, the formula is about as valid as the statement that 
on a checkerboard all the squares are red. We recall that if y 


is positive, then \/y denotes the positive number whose 


Square is y. Thus 4/4 = 2, \/64= 8, and so on. If we want — ` 


to describe the negative number whose square is y, we write 
—\/y. Thus every positive number y has two square roots: 
Vy (which is positive) and —\/y (which is the correspond- 
ing negative number). Of course, V/O = 0. 


Thus, if you substitute 2 for x, in the above displayed for- 
mula, you get 


V=, 


which means that 


V4 =2. 
This statement is true. But if you substitute —2 for x, in the 
Supposed universal law, you get 


VEI -2, 
Which means that 


VF=-2 
or 


2 = —2, 
Which is Surely false. In fact, the formula 


x =x 

a ight about half of the time: it is true when x is positive or 

ake SE d false when x is negative. Hence our analogy of the 
ted checkerboard. The correct formula is 


& Vx? = |x|. 
hee Ix] is defined by two conditions: 
* S positive, then |x] is x. 
(The negative, then |x| is the corresponding positive number. 
ae |2] = 2 and |-9| = 2.) 
S seems an overabstract fine point, the reader should 
mind that it is never practical-for mathematicians, 


bear in 
Physicists, engineers, or anybody else—to get the wrong an- 


~ 
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swer. Some years ago, there was a sad case in which an en- 
gineer’s Masters degree was delayed for a year because he q 
was unable to get his experiments to agree with his theoreti- 
cal predictions. The frouble with his “theory” was that he 
thought that the formula 


WAS sin? x = cos x 
was a trigonometric identity. This is merely an elaboration of 


the error that we have just been discussing: the correct for- 
mula is 


VI sin? x = [cos x]. 
.. It may seem a simple matter to correct such errors. But to - 
many of us who have struggled with them, such trifles as this 
seem like the tip of a dragon's tail, sticking up out of the sand: 
they are small symptoms of a large problem. When I have 
pointed out to college freshmen that the supposed identity 
Mix is false for x= — 2, repeatedly I have gotten the 
impression that the students felt that they were being tricked. 
They seemed to think that I had changed the subject from 
algebra to arithmetic; arithmetic deals with particular num: | 
bers (like 2 and —2), while algebra deals with “general 
numbers” like x, y, and so on. Perhaps the equation Vx? =% 
fails for certain particular numbers, such as —2 and —3, but 
it holds for “general numbers,” such as x and y. 
Now these ideas are, in a literal sense, nonsense. There is 
no such thing as a general number; and the idea suggested by 
the phrase is incapable of rehabilitation. Expressions such a$ 


V =x 


2 +5xr+6=0 


are not statements about general numbers. In fact, they 47€ 
not statements at all. To get statements, you must substitute 
numbers for x, An expression of this kind is called an ope? 
sentence, In an open sentence, the letter x merely marks the 
spot where a number is to be inserted. Some numbers, whe? 
substituted for x, may give true statements; others may give 
false statements. The set of all numbers which give true state- 
ments is called the solution set of the open sentence. For 
example, the solution of the open sentence 


xr =r 4 


or 
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is the set of all non-negative numbers; and the solution of 
the open sentence 


x+ 5x+6=0 
is the set whose only members are —2 and —8. x 
If you think of algebra in these terms, then you see that 
algebra is the study of numbers; it is not the art of manipu- 
lating letters like x, y, and z. The pursuit of this idea to its 
logical and pedagogic conclusion is (in my opinion) the main 
asis of the revolution that is now being carried out in the 
teaching of algebra by the SMSG, the UICSM, and others. 
It should be understood that the issue involved here is not 
one of logical rigor in the sense that mathematicians attach 
to the term. The question is one of intuitive understanding 
versus mystical illusions and gross misconceptions. The most 
radical response to the problem that I know of is that of the 
UICSM; and the UICSM is firmly committed to the doctrine 
that in mathematics teaching, logic is not enough. 
T Far from relying on logic alone, the UICSM takes the po- 
Sition that mathematical knowledge need not always be 


verbalized at all and that at some stages the student learns - 


better if h 


1 e is not asked either to produce or to read ver- 
a 


Year of its life, a baby learns to interpret, three dimensionally, 
ae two-dimensional images received by the retina. Thus, a 
one-year-old understands, in an important sense, the laws of 


Perspective. This is probably the most striking example of s 


€ efficiency erba ing. And it does not stop with 
childhood of nonverbal learning. And i js] 


Adults have an understanding of human nature; - 


izations, If this seems odd, let us recall that in the first | 


ut few of us can formulate, explicitly, a single valid principle i 


ol behavioral psychology. 
U t may well be that this rinciple has been overstressed by 
ate Ul . But the stress lait ue: 
striki CSM of naïve reliance on abstract preachments. ne 

filing illustration of the UICSM's approach is the treatment 
Bivensto multiplication in the general case, where each factor 
uy be Positive, negative, or zero. The problem is to explain 


Why the Product of two negative numbers is positive. From: 
. stand, 


on it serves, at least, to exoner- | 


ndpoint of purely deductive mathematics, the problem - 


1S trivia]. 
€ defini 
Pears to 


in one style of treatment, the statement is part of 
tion of the product, so that no question of fact ap- 


be involved at all; and in another style of treatment, - 


s Statement appears as a very easy theorem. The UICSM, y 
Wever, has set itself the task of furnishing an intuitive 


TE 
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for multiplication in the general case is rather complicated. It 
involves a tank of water; a pump, which can pump water 
either into or out of the tank; a movie camera; and a projector, 
in which the developed film can be run off either forward or 
backward. Max Beberman, the founder and the leading spirit 
of UICSM, is fond of telling about this device. It is obvious 


that he feels proud of 


it 


and considers it important. Some 


critics of the UICSM program have said that it stresses the 
deductive aspect of mathematics at the expense of everything 
else. These critics have quite misunderstood the situation. 
No doubt the program has its faults, but this does not happen 


to be one of them. 


I have stressed that the issues discussed so far are inde- 
pendent of the question of deduction and logical rigor, If this 
is plain, I may now add that all the new programs in algebra 
stress the deductive structure far more than the conventional 
ones do. (Indeed, it is rather hard to see how they could 
Stress it any less.) Usually there is a fair amount of intuitive 
material, discussion of special cases, “discovery exercises,” 
and so on. But at some point the basic laws governing numbers 
are made explicit, and later statements are based on them, in 
Somewhat the style that is familiar in geometry, 

While the objectives of the SMSG and UICSM ninth-grade 
Courses are similar, the methods used are different. Much of 
the terminology and notation in the UICSM course is novel, 
and the pedagogy is of a special type. (The teacher’s manual 
is about as long as the book; and there is, essentially, only one 
way to teach the course.) For this reason, the program has a 
practical disadvantage independent of its essential merits: it 
is far less flexible and calls for much more special preparation 
on the part of the teacher, 

In geometry, other issues are involved. To understand the 
history of the teaching of geometry, we must begin with the 
Boy of geometry itself. Nearly all elementary books are 


mode. 


ed on Euclid's Elements 


or on adaptations of the Ele- 


ments (notably the famous textbook of Legendre). In the 


context of modern mathematics, Euclid's book is very peculiar 
indeed. It is impossible to 


article. For a fuller accou: 
geometry in a book soon 
Here we merely cite two 


thing that is going on. Fir: 


do justice to this topic in a general 


nt of the matter, see the section on 
to be published by the SMSG (8). , 
facts, which may suggest the sort of 


st, in Euclid, there is no such thing 


foundation for statements of this sort by supplying concrete 
interpretation of them. The concrete interpretation furnished 


— a n e 
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as the length of a segment. Second, in Euclid, there is not 
even such a thing as the ratio of the lengths of two segments. 
Instead of these ideas, Euclid used the idea of same-length 


(or “equality”) between segments, and the idea of a four- - 


term proportionality of the form 
AB: CD;: EF : GH. x 
This has a meaning; it says that “AB is to CD as EF is to GH.” 


Thus we have the idea of same-ratio, but not the idea of 2 


ratio: in Euclid, the expression AB : CD has no meaning at 
all if it stands alone. Y 

The root of these delicacies and oddities was the fact that 
lengths and ratios are real numbers, and Euclid did not pro- 


fess to know anything about the algebra of the real numbers. — 


Later, of course, the real number system came to play a 


central role. Algebra is now commonly taught before ge- | 


ometry, And algebra appears, as it should appear, in geometry 
Courses. Segments are labeled with numbers, in figures, to - 
indicate their lengths; and proportionality is treated by equa- 
tions between fractions, with real numbers in the numerators 


and denominators. As far as I know, there is only one high — 
School in the country (the Priory School at Portsmouth) | 


where students are taught the Euclidean theory of propor- 
tionality. Nevertheless, nearly all the existing textbooks state 
Euclid’s postulates and describe, in some fashion, Euclid's 5 
Conceptual apparatus. These Greek vestiges are hardly more. 
functional than the Roman togas that are sometimes worn at 
meetings of high school Latin clubs. } 
The first policy decision of the SMSG geometry group was 
that Euclid’s postulates should be replaced by metric postu- 
lates describing the connections between Luo and | 


algebra. Under such a scheme, the postulates describe the . 


mathematical $ystem which in fact is going to be studied and 
Suggest the methods which in fact are going to be used. 


(The reader is reminded that as a member of the SMSG ~ 


Eeometry team, I am not a neutral on this subject. You may 
diibute to me special prejudice, special knowledge, or both, — 
according to your taste and mood.) 

This scheme in elementary geometry was first proposed by 
the late G. D. Birkhoff, of Harvard, and was used in a text- 
book written by him and Ralph Beatley, over twenty years. 
ago (4). Aside from its basic advantage of directness and 


candor, the book vastly simplifies the logic of the subject. A — 


logically accurate treatment, in the Euclidean spirit, is so . 


-— 
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d that people seldom even try to present it in the 


ade. (The only plausible recent attempt is in the book 
UCM MU RS Shanks (5); it uses a metric eas 
ment of proportionality.) In the Birkhoff scheme you do no 
start from: scratch; you need deal only with the fransiue 
from algebra to geometry. This head start vastly reduces the 
number of pedagogic compromises that you need to mal 
with the logic of the subject, to get a course that moves at a 


proper spe 


ed and is intelligible to the student. 


The reader is warned that this topic is—or recently ve 
highly controversial, I am not qualified to summarize E. 
opposing views, because I have not been able to understan 
them. Meanwhile, once the SMSG had written a book on 


metric geometry, the idea spread with rapidity. The UICSM, 


which had tried three other schemes during the preceding few 
years, and professed dissatisfaction with all three, is now 
trying the metric scheme. Presumably because the tenth A 
the most controversial of the high school grades, the SMS 


Set up, las 


t year, a new writing group to produce an alterna- 


tive geometry book. The new book includes important inno- 
vations but retains the metric scheme. : 

It remains to discuss the pedagogie ideas behind the firs 
(and presumably the second) SMSG geometry book. In con- 
nection with algebra, we have mentioned disagreements 0n. 


e extent 
It is clear, 


to which the learning process should be verbalized. 
however, that the ability to verbalize must be, a 


some point, an objective in itself. The alternative is mathe- 
a 


matic: 


illiteracy. Here by a mathematical illiterate we mean 
a person who can 


phenomenon is noi 
students mak 


neither read mathematics nor write it. p. 
t rare: a very large number of pahem ng 
e no real attempt to read their textbooks; they 


rely on classroom discussions to prepare them to do home- 


work, and 


beg for assurances that on written examinations 


they “will not be held responsible for the theory.” 


To avoid this sort of thing i 


is no easy job. The mathematical 


theory must be simple enough that an explicit formulation E 
it is intelligible to an immature student. (This was one reasov 
for the choice of the metric theory.) The verbalizations mus 
be introduced by intuitive discussions that indicate what they 
are driving at. (In fact, the process of transition from ine 
ideas to exact formulations is one of the things we need 


teach.) Th 


e formulations must be valid. (All too often, authors 


write definitions so loosely and inaccurately that E. 
learn by experience not to waste attention on them.) Finaly» 
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the verbalizations must be put to work; if they are not used, 
they are not learned and are not worth learning. For example, 
it is useless to say, as Euclid says, that ^a line is length with- 
out breadth.” At no point are we going to infer anything about 
nes from this supposed definition. In fact, the only real pur- 
pose of Euclid's first page of definitions is to suggest—falsely, 
of course—that all the terms used in geometry are defined. 

_ Obviously the present article is not a contribution to scien- 
tific literature. It is, rather, an attempt to describe an enter- 
prise; and any valid description of the enterprise in question 
must be full of the sort of subjective judgments that we have 
been discussing. The point is that the design of new mathe- 
matics programs has not been guided by scientific research in 
any commonly understood sense of the term. The only science 

involved has been mathematics itself, and pedagogy has ap- 
peared as a practical art, learned by experience, A study is 
now being made of the operation of the SMSG programs, 
from the viewpoint of cognitive psychology. During the first 
year in which they were tried, standard achievement tests 
Were given before and after. These have not been published, 
Roughly speaking, they indicated that the SMSG students did 
proximately as well, on tests based on traditional courses, as ' 

ey would have done if they had taken the traditional 
Courses. Valuation by traditional tests is the handicap that 
new programs are expected to accept and overcome; and if 
the shift in objectives and emphasis is great—as it was in 
these cases—the handicap is correspondingly large. 

` ll the new programs are in process of growth, and most 
bibliographic references would soon be out of date. It seems. 
een therefore, to refer the reader to sources of current in- 

ation on the publications of the SMSG and the UICSM. 
TE UICSM textbooks are published by the University of 

„p ois Press, Urbana, Illinois. Those of the SMSG are pub- 
ished by the Yale University Press, New Haven, Connecticut. 

ists of current SMSG books are given in its Newsletter; re- 
Quests for this should be addressed to SMSG, Stanford Uni- 
versity, Stanford, California. We have already mentioned the 
forthcoming book of the SMSG (8). The best source on the 
Spirit of the UICSM program is Max Beberman's Inglis Lec- 
ture at Harvard (6). 

x e task of surveying this literature, and judging its merits, 
Involves a number of hazards, some of which may not be ob- 
Vious. Some of these hazards are as follows: 

Ovations in the treatment of mathematics, or in the 
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language used to explain it, are usually confusing to a reader 
who is accustomed to something else. From this it does not 
follow that the innovations are harder for the student; for the 
student, both the subject matter and the language would be 
new in any case. 

Much of the current theorizing on mathematical pedagogy 
is intellectually subtle and may often seem obscure. It does 
not follow that the resulting textbooks are equally subtle or 
equally obscure to the Student, The whole purpose of hard 
thinking about pedagogy is to make the student's work sim- 
pler and easier, and this purpose is often achieved. 

The new books seldom explain the reasons behind the 
methods that they use. (Such explanations belong in the 
teachers’ manuals. To put them into the text usually repre- 
sents a lapse from intellectual discipline.) Often the reasons 
are far from obvious, For these reasons, many passages in the 
new books, considered in isolation, may seem at first to be — 
actually silly. Sometimes, no doubt, they are; to err is human. 
But most of the time, they are not. 

The new books try very hard to convey mathematical con- 
cepts. From this it should not be inferred that they are ad- 
dressed solely to the Superior student. In fact, nearly all of 
them are intended for the same students who now study the 
Corresponding conventional courses. There is even some frag- 
mentary evidence which suggests that the advantages of the 
new courses are greater for mediocre students than for bril- 
Ji true, we should not be sur- 


- who need the most help in 
inter concepts; the brilliant students are more likely to 


l in science, and replace it by 
hich is of interest only to research 
not true. Some of the changes are 
hem are merely changes in style © 
Programs lead to analytic geometry 
l four years. At the laboratory school 
ois, the students begin algebra in the 
head start, they take a twelfth-grade 
course that covers more than half of the calculus textbook now 
being used at Massachusetts Institute of Technology. 

These possibilities for misunderstanding are due basically 


to the fact that the ideas underlying the new programs are 
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not intellectually trivial. They are the results of long, hard 
work, at both mathematics and teaching. I cannot believe 
that anybody has found the final answer to any of our prob- 
lems; I cannot even believe that such final answers exist. But 
the progress made in the past few years forms the basis of a 
long overdue revolution in mathematical education, and I am 
convinced that even better work is soon to come. 
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Forces Redirecting Science Teaching 


RALPH W. TYLER 


Director, Center for Advanced Study in the Behavioral Sciences, 
Stanford, California 


Science teaching has taken on new life and vigor. More 

evelopments are under way in this field than in any other 
School subject. The National Science Foundation has spent 
9r committed thirty million dollars to support the work of 
Committees of scientists and teachers in developing modern 
Courses for the high school and is beginning to work out ap- 
Propriate content for the elementary school. The federal gov- 
emment has spent or committed more than two hundred 
million dollars to support summer institutes where science 
teachers can increase their training in modern science. Under : 
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i i : dl 
teaching but the public attention and concern have profoundly 
Pey the Me choices of the ablest of high school Da 
dents. Ten years ago, the most popular career choice of us 
ablest students was the field of medicine. At that time ‘ 
American medical colleges had seven times the number o 


qualified applicants 


there were only about one and three-fourths as many qualified 


applicants as could 


known medical colleges had fewer qualified applicants than 


"crease in the popularity of science, Among the National Meri 
. Scholarship winners | 


by far the more freq 


TECHNOLOGICAL REVOLUTION 
The current increa 
commonly interprete. 


Scientific achieveme: 


examination of the fig 


choices of high school and colle 
fifty years makes clear th 


ago, scientists and engineers 


cent of the labor f. 


be admitted. A number of the less well- 


i 


ast year, physics and mathematics were 
uent choices. 


sed interest and concern for science is 
d as the American reaction to Russian 
nts, and, no doubt, this is a factor. But an 


orce of America. According to the 1960 


ence teaching is the d 
e university and researc 3 
ools. Only a few years ago, 


the scientist had no first-hand Contact with science teachers 
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in the schools, and no understanding of the problems faced 
in teaching science to the “children of all the people.” Fre- 
quently scientists blamed the teaching of science in the schools 
for the alleged inadequacy of college and university students, 
but they made no effort to help develop better courses and 
instructional materials, or to aid the teacher in getting a more 
adequate education in the sciences. In fact, most university 
Scientists advised their good students fot to go into science 
teaching. A 
The growing public concern with science led to a more 
comprehensive and objective appraisal of the condition of ; 
Science in the schools. The shortage of qualified science 
teachers and the lack of authentic, up-to-date books and other 
Instructional materials were emphasized in this survey and, 
in increasing numbers, highly competent scientists are re- 
Sponding to the need and the opportunity. The committees 
Supported by the National Science Foundation working on 
new courses and teaching materials for the schools include 
topflight scientists as well as teachers. Summer institutes and 
academic year institutes for the further training of science 
teachers are involving an increased number of able scientists. 
And, although slowly, scientists are recognizing the need to en- 
Courage competent science students in the universities to go 
into school teaching rather than to urge them to establish 
Geers in the research centers. This closer working relation- 
ship is redirecting science teaching by getting the best think- 
mug of scientists into the development of the school program. 
he result is an expansion of the horizons of many science 
teachers regarding the nature of science, the kinds of educa- 
tional objectives to which science can contribute, and the 
Possibilities in new instructional materials. This relationship 
Tete Providing a new sense of confidence to the science 
ue er as he appreciates through this relationship his own 
en que and Important contribution to the development of sci- - 
i an Working with children and youth. v 
rapid] rd important influence on science teaching is the 
is ala) 8XPanding explosion of knowledge. Although science 
always advancing, the common view from 1900 to 1950 was 
ends basic principles and important facts of physics, chem- 
all 70 and biology had been discoyered and were central to 
by urther elaborations of these subjects. In the schools, chil- 
ahd, would learn these basic pcm and important facts 
they would be properly grounded in science no matter 
OW much more research might uncover. Except for the addi- 
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tion from year to year of new illustrations of the applications — 
of science, the texbook content of these subjects barely 
changed from 1910 to 1950. No wonder that most students 
and many of the teachers thought the learning of science was 
the memorization of the basic principles and the important 
facts. But new developments in science have sharply shaken 
this view. ai 

The “explosion of science" is not just adding more and more — 
details to a stable basic outline. Scientific inquiry is continu- | 
ally examining basic definitions, assumptions, principles, and 
Pelctionships: and the results of scientific research frequently 
require a reconstruction of the basic ideas as well as the 
addition of details, If students are to understand science and 
contribute to its intellectual development, they need to under- 
stand it as a process of continuing inquiry and reconstruction » 
9f knowledge. As this becomes recognized by science teach- 

. ers, it results in considerable influence upon their work. A 

“Science course becomes an introduction in "learning how to 
earn" science, an effort to start the student on a lifelong 
endeavor to make sense out of his experiences with the ma- 
terial world and the observations made of natural phenomena, 
aS well as environment, 

A fourth kind of influence which is redirecting science 
teaching is the increased understanding on the part of science 
teachers of the wide range of pupils in school—range in gen- 
eral and special abilities, range in interests and purposes, and 
range in home and Community backgrounds and experiences. 

hen science was thought to be of primary significance only 

Scientists or engineers, the really basic 
Of science could be developed in 
high school students who were inter- 


ested in science and well prepared to cope with the subject. 


Now science is conceived more broadly both as an intellectual 
discipline and as a means of understanding, modem society, 
its achievements and its problems, As such, science is essen- 
tal not only for those Preparing for careers in science and 
technology but also for all citizens. Faced with this need, 
science teachers are realizing that the varied nature of the 
whole range of elementary and secondary school pupils poses 
problems for science teaching which havé not yet been solved. 

Currently, the effect of these four major forces is to bring 
into focus several important and difficult problems which must 
be solved if science teaching is to achieve its goal and carry 
out the responsibilities associated with this task. 
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TEACHING SCIENCE AS INQUIRY 


"There is the general problem in all science courses of ably 
teaching science so that it is an "introduction to learning how 
to learn" rather than teaching it as a collection of today's 
answers to questions which will be answered differently to- 
morrow. The tradition of teaching and learning in most school 
Subjects is that of memorizing important facts. To change 
this tradition involves developing a new attitude on the part of 
students and teachers so that learning becomes an experience 
in inquiry. It must become a process in knowing how to raise 
questions which are relevant to science and how. to carry on 
investigations of these questions; it must include investigations 
which keep broadening and deepening the student's under- 
Standing of the questions themselves and also considerations 
that need to be taken into account and finally the adequacy 
and incompleteness of possible answers. To teach science in 

ese terms requires a change in the notion of what has to be 
covered, a change in the kinds of learning experiences pro- 
vided, a change in instructional materials used, a change in 
the tests, examinations, and other evaluation procedures. This 
is a problem on which science teachers and educators will 
need to work for a long period. 

A more particular problem for science teachers to solve is 
to provide adequate depth in the learning experiences and 
Sufficient variety to care for individual differences in the 
Various courses offered for the competent student who has a 
Major interest in science. The new course-content projects 
Supported by the National Science Foundation are developing 
useful materials and ideas to meet this problem. 

A second particular problem is in teaching competent stu- 
ents whose major interests are elsewhere. Many of these 
Oys and girls consider science as irrelevant to their purposes 

and as having little connection with their own lives. The 
teaching isdem is to aid these students to perceive science 
as an area which is vital in their own lives and which involves 
intellectual efforts which are rewarding in themselves. 

A third particular problem is probably the most difficult of 
all. Tt is the problem of reaching the student with more lim- 
ited scholastic aptitude who has had little or no background 
in systematic thinking and problem solving. In the past, 
Courses have been provided for such students which did not 
involve inquiry, but emphasized descriptions of common and 
interesting applications of technology; for example, describing 


" 
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the operation of an electric refrigerator. Sketchy memorization 
was the Kind of learning expected. These students rarely 
gained any notion of what science really is and no insight | 
. into science as an intellectual enterprise. Their notions of the 
marvels of science were more like beliefs in magic than in | 
Science. This approach did not prepare them to cope with the 
modern scientific world as citizens. Thinking, inquiry, and 
exercise of intelligence are possible for most if not all children 
and youth, but the development of intellectual potential for 
children with limited and inhibiting experiences in their 
homes and community environments requires new approaches, 
new materials, and new skills on the part of teachers. This is ' 
-one of the important unsolved problems needing attention. 


CONCLUSION 


Can we expect that these difficult teaching problems can. 
. be effectively attacked? There are three kinds of resources 0n 
rs may draw to counter these problems. 


5 ate knowledge of how learn- 
ing takes place, Recent studies of the acquisition by children 


i 5 new cartridge motion 
picture projectors for quick presentation of phenomena diffi- 


ry equipment which can be 


idual Science library; team teaching which 
of teaching talents to bear on each student; 


5 i í Xperience to extend the student's percep- 
on of meaningful science activities; and educational tele- 


vision which can bring additional teachers, demonstrations, 
home. Some of these devices 
and adapted by science teachers 
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The Physical Science Study Committee e 
GILBERT C. FINLAY $ 
Professor of Education, » 
University of Illinois 


The Physical Science Study Committee was formed ou d Es Q 
as a group of university and secondary school ph SIS QE ud | 
Working to develop an improved introductory physics STI p 
The committee is developing interrelated teaching m 
for physics in the secondary school. Materials intended for h 

irect instructional use include a textbook, laboratory epp ME 
tus and a laboratory guidebook for students, mono Pd } 
Ims, and a set of ten achievement tests. Supporting E s 
include a four-volume teacher's guide and resource book, Anc 
à series of paperback books that provide authoritative science ~ 
literature for students and adults. 1 te: f 

To help teachers who are considering the use of these of i 
rials, the committee has encouraged the develops n ES E 
structional programs that enable teachers to study the new — 
Course in detail, i 

For its various activities, the committee organized teams of. Y 
university and secondary school physics teachers. i Ar 
blended teaching experience at several levels b rr Is - 
Sight into the nature and meaning of physics. The Rd - 

eveloped by these teams were used in classes and a by the 3 
to close Scrutiny by the teachers who used them and by | d : 
Committee's staff observers. The course materials were trie i 
evaluated, and revised for three IAE they were re- — 
eased for general use in the fall of 1960. PES : 

E ER Ex the course of its work, thought it wise d j 
establish a permanent organization to provide for Avision at 
related development. A nonprofit corporation, E s ES 
ervices Incorporated, was formed. This copak Com- | 
ministers the program of the Physical Science y Com- 
mittee, 1 ioc 

Science is becomin g an increasingly consequential uut ] 
the affairs of man, There are the practical goods: the sly i 

and advance of science and technology CERES Ts 
Sreases human potential for producing, ns of social contr 
municating, healing, The attendant problems Mere legis- 
and adaptation are pervasive and complex. In bus > 
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lation, and statesmanship, the scientist increasingly E 
upon to help unravel the social and economic implications of 


styles. As a form of human expression, it is one of the triumphs b 
of the intellect. It lends perspective and direction to other s 
aspects of life. It is a system one can ill afford to ignore if one 
is to become a whole man in a world of whole men. 

Physics, as a parent discipline, stands close to the center of 
our scientific milieu. What instruction in physics is appropriate 
for secondary school students in the mid-twentieth century? 
The work of the Physical Science Study Committee is an 
attempt to answer this question operationally. 

As an initial target, the committee chose to design a new 
course to fit into the current pattern of school curriculums. 


measures of ability, these students are drawn mostly from the , 
upper half of their classes, with the distribution of their abil- 
| ities skewed toward the top levels, Some of these students 


single course, 


The committee chose to plan a course dealing with physics 
as an explanatory System, a system that extends from the 


. matter, its motions and interrelations. The aim was to present 
.8 view of physics that would bring a student close to the 
nature of modern physics and to the nature of physical in- 
quiry. Finally, the committee sought to transmit the human 
character of the Story of physics, not simply an up-to-date 
codification of the findings. The student should see physics as 
an unfinished and continuing activity. He should experience 
something of the satisfaction’ and challenge felt by the scientist 
when he reaches vantage points from which-he can contem- 1 
plate both charted and uncharted vistas, 
Achieving these aims in a one-year course meant that cov- -| 


pi ie 
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erage of the field of physics had to be sharply restricted in 

favor of a deeper development of ideas that are central to a 
comprehension of the fundamentals of contemporary physical: 
thought. This deeper development meant carrying key con- 
cepts to higher levels than have been ordinarily reached in 
secondary school courses. Deeper development also meant a 
more extensive exploration of the substructure of epe ! 
and thought that underlies the basic physical principles. x 

The student is expected to be an active participant in this e 
course. The textbook, laboratory experiments, and films were 
developed in a way that reflects this expectation. The course 
materials do not assert the ideas of physics, then illustrate — 
their utility by exemplifying them in problems and in labora- 
tory exercises. Instead, the student is expected to wrestle with 
a line (or with converging lines) of inquiry, including his own - 
laboratory investigations, that leads to basic ideas. The power 
of the fundamental ideas is brought out partially in the stu- 
dent’s work on carefully chosen end-of-chapter problems, but — 
more important, the intellectual thrust of the basic ideas is. 
brought out sequentially through using those which are intro- 
duced early to illuminate other ideas in a chain that com- 
prises an introductory view of the structure of physics. 

As one examines the changes that have occurred in sec- 
ondary school physics courses during the past few generations, — 
One is likely to get the feeling that modern technology has 
found its way into the courses almost to the exclusion of mod- | 
em physics, Such modern physics as has been worked into 
many courses is often limited to statements of some of the con- I 
clusions. There is little other choice without a preceding de- ~ 
polopment of such subjects as dynamics, wave behavior, and 
fun amental electricity, that is sufficiently penetrating M K 
mit seeing modern physics as a logical synthesis of ideas. — 
emerging from a related structure of experiment, principle, - 
and theory, 3 

No One-year course can give an adequate account of both ant 
€xpanding physics and the related technology. Planning à . 
course that concentrates on either of these subjects still poses — 
a Selection problem of large proportions. As the magnitude of 
what might be learned grows rapidly, it becomes increasingly — 
clear that the school at any given level, indeed in its entirety, - 
can do little more than provide a base for further learning: ^36 — 

evelopment of a mind is never ending. The function of the A 
School is to provide a fertile start—such a start that the end of — 
9rmal schooling does not mark the end of further learning: $ 


j 
? 
Á 
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3 ; f 
e central problem is to transmit those ideas and styles o 
EUR iue have the broadest applicability, the greats 
power for further thought and activity. To this end, the P! M 
cal Science Study Committee judged it wise to shift the m È 
phasis in secondary school physics away from techno RM 
toward a deeper exploration of the basic ideas of physics i 4 
the nature of inquiries that can lead to these ideas | 
choice was based on the premise that, for the future see 
as well as for the non-scientist, an introductory course E 1 
provides a grasp of the central ideas of physics and the E. 
of thought that lies behind them is more useful and rewar s 
than a course: that emphasizes a somewhat more ephemera q 
technology, Technological applications have not been eim 
ated from the course. But they have been cut back sharply ! 
from the role they play in many secondary school courses: 
While the course was not specifically developed with p 
preparation in mind, the course is regarded as providing ai 
sound Base for further work in physics. 7» 
Tn this course, experiments—whether they are performed by 
the student, analyzed in the textbook, or shown on film—are 
not used simply to confirm an earlier assertion. The en 
pply firm rooting for the grow E 
of ideas by providing direct, nonverbal contact with relevan i 
mon use of laboratory operime i 
contribute to the early stages of — 
its development, The student’s laboratory guidebook keeps ] 


tention to key points by raising questions. The student is re- 
sponsible for thinking out th 


e is to do. The purposes of the experiments vary. Some are 
qualitative and give genera 


] 


more important physical ideas. Moreover, presenting thes l 
activities in the spirit of experiments rather than as exercis | 


“LANs re” 
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should enhance the student's ability to analyze and appreciate 
experiments that he reads about or sees on film. Still further, à 
the emphasis in the course on experiment and experimental 
style is meant to foster insight into the role of experiment in” 
the generation and refinement of physical ideas. While some 
demonstrations are suggested, more emphasis is placed on 
experiments performed by students. The apparatus and the 
laboratory guidebook provide for more than fifty experiments, 
many of which include optional extensions to provide for 
variability among students and classes. à ac 
_A great deal of what might ordinarily be called demonstra- —- 
tion is provided by the films produced by the committee. Y. 
Basically, the films are built around experiments. Films are — 
used to bring to the classroom certain key experiments and a - 
range of experiments that are likely to be too difficult, too time — 
consuming, or too costly for students to perform or for teach-  . 
-ers to demonstrate. For many experiments, films can bring the b 
Purposes, techniques, data, and analysis more directly within — 
the students’ purview than any other approach can. The films —. 
are planned with attention to the general aims of the course 
and to the particular choices that have been made in the de- 
velopment of related ideas in the students’ laboratory and in 


the textbook. Because the films articulate closely with these "A 
resources and because most of the films assume that the 


Viewer is familiar with earlier parts of the course, the schedul- ‘i 


tj 


Ing of the films is a matter of consequence. The films are in- 
tended as take-off points for teachers and students. They are 
not intended to replace a teacher. As of October, 1961, forty- y 
Our films were available, and sixteen more were being com- — 
pleted, 1 
Some films—such as those on the Millikan experiment, the 
utherford atom, and the Franck-Hertz experiment—are con- 
cerned primarily with the presentation and the interpretation 
ofa complex-experiment. Other films are more general in pur- — 
pose and a use a dozen or more experiments or models to — 
develop a set of related ideas. Such films are intended to help ‘ 
integrate and summarize a field of m j. Films on crystals, — 


s ae relation between mechanical a 1 Tm n ene) pan 3 n 
on frames of reference are examples, Finally, a few films Me 
Intended as introductions to major areas of stud Such A 
are meant to give the viewer perspective by tals E GS) 
d e duo, of phenomena that require explanation and Dy sug D 
esting some of the central questions. 2 M 
The films do not glitter. There is no background mus 


r) 
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present a number of real Scientists, speaking in their indi- 
vidual ways to students, directing their attention to key 
points. In this quiet way, the films bring students into closer | 
contact with a group of scientists as persons. » 
As supplementary sources of authoritative, scientific infor- 
mation, the committee is developing a series of paperback 
books. These books are appearing as the "Science Study 
Series." Some deal with individual topics in science or tech- 
nology. Some are biographical, some historical. As of October, ' 
1961, twenty books had been published in the series. More 
than thirty were in preparation, and others were planned. An 
interesting side light on the pedagogical application of these 
books is the occasional use of some of the foreign-language 
translations of the series as reading material for science- 
oriented students in language classes, 

The content of the course of the Physical Science Study 
Committee has been described in somewhat greater detail in 
Other source - The course is divided into four parts. - 

he principal actor in the physical 
d space, The course 
dimensions of time an 


Student sees OW 
tion and begins to d 


ation between distance, velocity, an 


H examines experimental evidence for the 
existence and the size of atoms. In the laboratory he estab- 
lishes an upper limit for the size of a molecule and sees how 
extensions of his experiment can lead to determining the size 


« 


. mental observation, how hey i luminate further investigation, 
and how they are established, modified, or rejected. Stud: : 
shows that a emple particle model does not fit the behavior of 
light and the couse tums to another model waves ERN E. 
laboratory experience with waves—first in one dimension on 


oe 
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of an atom. The combination of atoms in molecules is studied, 
and the ideas of atomicity are extended through a considera- 
tion of the arrangement of atoms in solids (crystals) and in 
gases. A beginning on the molecular interpretation of a gas 
makes it possible to deal specifically with the idea of a physi- 
cal model. 


In Part II the student begins the process of observation of, 
and abstractión from, a family of physical phenomena; in this 
case, light; The natural development of the subject leads to 


the Course illustrates how models are abstraci from.experi-. 


topes and springs, then in two dimensions on the surface of r 
Water—shows similarities between wave behavior and light. A 
detailed study of interference establishes the wave nature of 


ight. re 
(Part III returns to motion, this time from a dynamical 


omt OP view. Again ending heavily upo b work, 


and extensively reinforced with films, the- course moves —— 
through the relation between force and motion, the story OF —— 
the discover 


f of universal gravitation, and the conservation 
v: momentum and energy.) The generality o; ation 


laws is stressed, The use of the conservation laws in situations —— 


where detailed observation of the motion is not possible (as 
in the molecular turmoil in gases) and emphasis on two-body, va 
Interactions lay groundwork for exploring the atom in Part IV. 
€ atomistic character of matter is introduced in Part MET 

and carried further in the kinetic theory of gases in Part III. 
art IV develops the nature of electrical forces and energy; 
“gins to bind together dynamics, electricity, and waves in à 
Consideration of electromagnetic radiation; and returns with 
all these tools to an exploration of the structure of matter, 
atoms. Analysis of scattering experiments establishes a simple 


Pointed out. The particle-wave nature of both light and ma A 
ter is shown, Experiment discloses the internal eue es 
In atoms, The energy levels are explained in terms of standing 


Wave patterns, and the course comes to a close with a quan- —— 


d particle char- 


tum me 3 mac 3 
cha: hich both wave an 
nical view in w! o sEueturé 


acteristics are essential to an understanding of th 


"i 
Rutherford model. Some of the inadequacies of this model are — 


1 


E 
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of matter. In this part of the course, because of the difficulty 
of many of the relevant experiments, films carry a large share 
of the burden of presenting experimental evidence. 


The logical unity of physics has been emphasized in this 
course, As an alternative to covering the various fields of physics 
at the same level, the course employs earlier material to clarify 
that which follows. For example, ideas about waves and particles 
recur, each time to be carried further in a higher synthesis o! 
ideas. This characteristic plus the exploration of concepts that 
are clearly unfinished, the tightly related student laboratory, the 
investigative approach in the films and the frequent analysis of 
experiments in the text all contribute to a perception of physics - 
as a continuing search for order in a picture of the universe. This 
coherent, searching character of man’s a roach to building an 
explanatory structure of the hysical edie one of the courses. 
Principal aims and chief pedagogical characteristics [1: 292]. 


ary school physics program 
~ and made it clear that an e of AGS secondary 
school and university physics teachers would be willing to join 
in such an effort. In November, 1956, an initial grant from - 
the National Science Foundation marked the officfal beginning 3 
ofthe p roject. The National Science Foundation has provided : 
Ar, boincipal financial Support. The Ford Foundation and the 
Alfred P. Sloan Foundation have contributed to the support 
of the program. 


By the time of the initial à had been 
established at Cambria grant, informal groups had 


pedagogical characteristics of the course. Following the De- 
cember meeting, several of the centers began to prepare 
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to be held during the summer of 1957 at the Massachusetts 
Institute of Technology. 

About fifty people participated in the 1957 summer work 
Session. Most of this group were high school and university 
Ta sics teachers. In addition, there were specialists in such 

elds as testing, film-making, educational administration, and 
editorial production. Work was begun on all parts of the 
project: textbook, laboratory experiments, films, tests, teachers? 
guides, the “Science Study Series,” and instructional pro- 
grams for teachers. The textbook and the laboratory programs 
Were given priority so that enough material would be ready 
by the end of the summer to make it possible to use a pre- 
minary version of the course in a few schools during the 
following year. Early use of the course in schools permitted an 
almost immediate application of classroom feedback to the 
problems of revising existing materials and helping to shape 
materials yet to be developed. 

y During the 1957-58 school year, eight teachers used pre- 
Iminary versions of the course with about three hundred 
Students. These teachers had participated in the committee's 
Summer project, and they and their schools were in a position 
to work closely with other members of the committee in evalu- 
ating their teaching experience! During that first year, it was 
possible to supply teachers with printed versions of Parts I 
and II of the course, mimeographed copies of Part III, and 
the materials from which preliminary designs of the laboratory 
apparatus could be built. Formal materials for Part IV of the 
Course were not available that year. Because of the newness 
and the tentativeness of the materials, few classes moved fast 


TRPUEH that year to get into Part IV. For those that did, the 


Pacers improvised from their knowledge of the plans for 
ri D 


trea St year of experience in teaching the course was ex- 
temely fruitful. Because the number of classes was small, 
i € committee's staff was able to work intensively with the 
Sachers, In some cases modifications of approach were dis- 
cussed and tried out on the spot. The over-all evaluation was 
ighly favorable, Teachers and students found the course 
dimulating and were enthusiastic. The close relation between 
3 £ laboratory and the textbook and the premium on student | 
zitiative in the laboratory were well received. The results of 
© preliminary achievement tests used that year indicated 
ee students attained the desired levels. The desirability of 
Vising the textbook and the laboratory program was pin- 


1 


i 


| 
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pointed at various places in Parts I and III. Part II was judged 

as markedly successful. In that part of the course, teachers 
found that the mutual reinforcement of the textbook and the 
laboratory program enabled them to bring students toa deep: 
understanding of advanced ideas on wave behavior. The 
years experience also suggested the desirability of a change 


tory material locally with construction to be done by students. 
While the local acquisition of materials and local construction 
of apparatus were shown to be possible and instructive, shop- 
ing and construction time was costly, This excessive time 
ers was confirmed in the fol- 


€ turned to the development of 
ssembled kits of pre-formed apparatus, 4 


the summer of 1958, five universities offered insti- 


za 


year, 1958-59. The cours, 
and 11,000 students. 


.. Je course materials available for that school year were - 
not complete, but represented a considerable advance over 
the year before. The preliminary textbook included a. paral 
revised. version of Part I, and the textbook extended throug 
the first half of Part IV. The committee was able to supply 
preliminary laboratory guidebooks and apparatus for Parts Í, 

- IL and IIl and a partial laboratory program and apparatus 
for Part IV. A preliminary edition of the teacher’s guidebook 
was distributed for all Portions of the course except the latter 
half of Part IV, A Complete set of ten achievement tests was 
used. Although a number of films had been completed during 
the year, only a few were available for use in the schools at 
the most appropriate times, 

The feedback from the larger number of schools benefited 
all parts of the program, Intensive feedback relations were 
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maintained with a few schools. From the rest, information 
was derived from periodic reports, questionnaires, and re- 
gional meetings. Results from the administration of the series 
of achievement tests also contributed helpful information. In 
one school, a few students who had gone through the first 
three parts of the course in the previous year studied Part IV 
in the fall. This experience contributed several key ideas to . 
the further development that winter of Part IV, which was 
used by a large number of students in the spring. 

During the summer of 1959, about seven hundred teach- 
ers studied the course in fifteen institutes. For the 1959-60 
School year, the course materials were provided at cost to 
Schools that wished to use them and whose teachers had al- 
ready taught the course or had studied in one of the insti- - 
tutes. That year about 560 teachers used the course with 
22,500 students. Some of the teachers who had taught the 
Course during the year before had moved to administrative 
positions, enrolled in graduate study, or had otherwise with- 
drawn (in many cases temporarily) from physics teaching, 
Of those who continued to teach physics, 96 per cent elected 
to continue with the PSSC course. 

Except for the films (about thirty were available for use at 

€ appropriate showing times), a complete set of preliminary 
materials was on hand. Feedback arrangements were the 
Same as for the 1958-59 school year. The information gleaned 
from the use of the course in carlier years had already been: 
used as starting points for some revisions of the textbook and 
the laboratory experiments, and these were tried out and 
Studied, During the 1959-60 school year, the committee s 
major effort was directed to a complete revision of all printed 
materials and the design changes appropriate to the com- 
mercial production of kits of laboratory apparatus. By the fall 
of 1960 the textbook, laboratory guidebook, apparatus, tests, 

5, and teacher's guidebook had been turned over to com- 
Teercial suppliers and were available generally. A 

The institute programs have continued to provide oppor- - 
tunity for teachers to study the course in detail. During 1960— 

» the course was used by about 1,100 teachers with 44,000 
Students, As of October, 1961, a conservative approximation 
of the number using the course in 1961-62 was 1,800 teach- 
ers ayd^792.000 students. P 

Valuation of the course has several aspects. The commit- 
e’s own evaluations are directed toward the improvement 
OË the course, not comparisons with other courses. The course 
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parison with other courses is not a matter of evaluating the 


relative merit of different methods of teaching toward thi 


es from the few instances in 
_ Which standard examinations have been given to PSSC stu- 
_ dents and PSSC examinations have been given to students im 
standard courses. The results Show that the students have 
studied different courses. The ep difference between the. 
PSSC course and other courses ñas been recognized by. the 
College Entrance Examination Board, which has provided 


Separate examinations in physics for PSSC and non-PSSC 
“students. Certainly it is possible to 


- which matched groups of PSSC s 


tive evaluation requires common objectives— - 
ference to fundamentals of substance and in- - 


|. In terms of its own o 
present conrse is successful in the 
‘context for teachers and 


culty was set so that an average 
alf the questions correctly would 
ry achievement. This goal was at- 

ide, the preponderant testimony 
o have used the course indicat 
e development of more powerfu 


s d by conventional aptitude 
tests, clearly suggest that success in handling the ideas of the — 


og 
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PSSC course is not limited to a narrow band of what, by tra- 
ditional measures, might be called high-aptitude students. 
The testimony of a majority of the teachers who have used 
the course supports this view. Most teachers who have used 
the course feel that it is appropriate for the range of student 
abilities that typically has been enrolled in physics. Some 
teachers make the point that, for the less facile student, an 
exposition based on experiment rather than assertion is es- 
pecially helpful. Of the teachers who have used the course, a 
clear minority feel that the course is too difficult for average 
Students and prefer to restrict the use of the course to high- 
ability students. On the diffieulty of the course, the committee 
is inclined to agree with the student who wrote that "the 
Course is not for those who have difficulty tying their shoe- 
laces.” The course was intended to provide a challenging ex- 
perience. Students and teachers say that it does. Most of 
em also say that it is highly rewarding. The committee 
feels that the course is close to the intended mark. Certainly 
other course structures could be developed that would pro- 
vide a satisfactory secondary school physics course. The pres- 
ent course is simply a stage in the development of one 
Satisfactory course. Indeed, through Educational Services In- 
Corporated, the committee expects to give continuing atten- 
tion to the improvement of secondary school physics. —— - 

e committee fell a bit short of reaching its objective of 
Providing a one-year course. The course as it stands was 
Prepared so that teachers could omit several sections without 
Seriously undermining the material that follows. These are, 

Owever, omissions that most teachers will make only with 
Tegret. Without cutting, many teachers feel that the course 
should extend for more than a year. This pue is being 
met in various ways. Some teachers are making the possible 
Cuts. Some schools are lengthening the time given to physics 

Y teaching it for more than two semesters or by giving it 
More class time during the year. Some schools are trying 
early parts of the course in earlier science courses. The as 
Velopment of improved science courses at lower levels xn 

© one of the factors influencing revision of the current PSS 
Course, 
. The committee has a number of ongoing projects. To get 
information on what and when revision should occur, stu b 
Of the use of the course continues. In this connection, itis nd 
Apparent that improvements in laboratory experiments 205 
Part IV will be sought. The “Science Study Series” is being _ 
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extended at the rate of nearly a book each month. The film 

studio of Educational Services Incorporated is continuing its 

work on the series of films that are a part of the course. 
Another current activity is the preparation of a second bat 


In the general area of evaluation, other studies are planned: 
While the course was not planned specifically as preparation 
for college work in physics, it is natural to look at students 
performance in college physics for one source of evidence 0n. 
the effectiveness of the course, With growing numbers 0 
Students completing the PSSC course in secondary schools 
and continuing physics in college, it will be possible to look - 
more definitively than before at their performance in college 

hysies. To the extent that certain college courses and the 
. PSSC course share common goals, such studies should be. 
helpful in reflecting the contribution of the secondary schoó 
work, There have been a few preliminary studies of this 
kind, necessarily with small numbers of students. These - 
Studies indicated that PSSC students were at no disadvantage f 
and in several respects (grades in one study; flexibility OF 
. thought and procedure, particularly in the laboratory, ™ 
another) were at an advantage. . 
Another kind of investigation that is being formulated 
- uses the extensive element of design in the PSSC course (ove! 
all story line with closely related textbook, laboratory, an 
filns) to provide a context for a clinical study of learning - 
over a year-long span. Among other things, this plan contem- - 
plates the deve; ‘opment of nonverbal as well as verbal meas ) 
ures of performance, n 

The PSSC course was planned to fit a pattern in which. 
physics is offered as a one-year course during the eleventh oF 
twelfth grades. The achievement of adequate depth in ? 
one-year course required the omission of many topics that 
logically could have been included and for which the course 
as it stands lays a powerful base. Some schools are able t9 
offer a somewhat more advanced course either because of the 
time they give to physics, the ability of their students, the 
teaching of some of the earlier parts of the PSSC course In 
earlier grades, or a combination of these reasons. For SU 
courses the committee is developing supplementary text- 


ae —— N 


book material, laboratory experiments, and films for a series 
of advanced topics. 

Tn the development in the PSSC course of an atomic model, 
some teachers have found a convenient structure for moving 
toward the integration of their work in chemistry and physics. 
Several schools have developed an integrated, two-year se- 

uence in physical science using the PSSC course and a 
G emistry course, either one of their own devising or one of 
me chemistry courses recently developed with the support of 
5 e National Science Foundation. These activities are worth 

urther effort and support. 

The development, including trial and evaluation, of a 
course such as that of the Physical Science Study Committee 
naturally leads to suggestions on the kinds of educational ex- 
periences that might logically precede and follow such a 
Course. A number of related activities, some of them partially 
stimulated by the work of the Physical Science Study Com- 
mittee, have come into being. Some of those who shared in 
the PSSC project are now working with the Commission on 
College Physics, which is concerned with the improvement 
of physics teaching at the college level. Some are working in 
individual university centers on the improvement of the 
physics courses taught at their university. Some are turnin 
to the problems of science instruction in elementary and 
Junior high schools. 

b A great deal of interest in the wo 

een shown by science teachers an 
Countries, From the beginning, many foreign visitors have 
come to observe and discuss the project. This interest has led 
to the translation of the “Science Study Series” into other Jan- 
guages: Publication rights have been granted in eighteen 
Countries, The books are now appearing in Seven languages 
other than English. As the course materials neared completion, 
the interest of other countries in the use of the course (in 


Some cases translation and use) quickened. By special ar- 
from abroad have at- 


rangement, several dozen educators 
tended some of the regular summer institutes of the Physical 
Science Study Committee. During the summer of 1961; staff 
members of the committee accepted three invitations to con- 
duct intensive institute programs in other countries. These 
institutes enrolled secondary school teachers, university teach- 
ers, and, in some cases, science supervisors. 'Two of these 
institutes, in Israel and in New Zealand, were national in 
Character. One, in England, enrolled teachers from half a 


rk of the committee has 
d scientists from other . 


XE oe rcd Iph acte 
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teachers who were convened for 
. have been made to India and t 


o some of the African ane 
various explorations of the 


> Scientific and Cultural Organi: 
ation; the Asia Foundation; the 
or European Economic Cooperation; the Office 
n Services; and the Organization of Americam. 


j students. Clearly, its applicability is not confined to highly 
Selected students o 
red men and wo: 
. course have derived 


| Work. The committee looks forward to continuous improve" 
ment of the course. : 
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Chemistry—An Experimental Science 


J. A. CAMPBELL X^ 


Director, Chemical Education Material Study, 
Harvey Mudd College 


There are many ways to teach chemistry. Past courses have 
been enormously varied, present courses explore many meth- - 
ods, and future courses are being planned with considerable 
care in many localities. Yet widespread discontent exists 
among secondary school chemistry teachers, even those who 
are giving the most thought to planning improvements in 

Some sources of discontent are apparent to the teacher, but S 
many ‘are not. Discontent may stem from a course full of - 
contradictions of which the teacher is not overtly aware. 


concepts. The course may resent a static picture of chemi- | 
cal systems rather than offer opportunities to discuss the . 
dynamic processes that lead to chemical reactions. The labo- 
ratory work may require attempts, generally unsuccessful 
on the part of the student to prove what he already knows; 
rather than provide opportunities to discover new ideas. í 
Examples of each of these sources of discontent are easy to — 
come by. It is common to suggest that diffusion accounts for 
the rapid spread of odors throughout a room, and the explana- 
tion may be offered even after a conclusive demonstration 
with ammonia gas and hydrogen chloride that diffusion actu- 
ally occurs at the rate of a meter an hour, Small wonder that 
the student is confused. Most historical developments of the 
atomic theory end with a description of a modified Bohr atom, - 
which was first presented in 1913 and replaced some ten 
years later. Hardly a recent jdea. Teachers are more likely to 
stress memorization of valence tables than an understanding 
of how these data originate or how they are tied in with the 
detailed structure of the atoms. Long hours are spent balanc- |. 
ing chemical equations with no discussion of the mechanisms 
by which the reaction occurs or the nature of the processes 
by which one set of chemicals can be converted into another. 
Laboratory notebooks typically contain blank spaces to be 
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filled in by the student. Generally, 50 to 90 per cent of the 
entries require only perusal of the textual material with no. 
reference to laboratory work. In the laboratory the student is 
encouraged to get the "right answer" rather than to investi- 
gate a system with some freedom of experimental design. 
Under such circumstances discontent and frustration are difi- 
cult to avoid. 

Clearly such deficiencies, whether or not they are overtly 
apparent to the instructor and the student, are intuitively 
felt by both, to the detriment of a satisfactory course. No 
single course can ever remove all the deficiencies or attack 
with equal success any large number of them. Consequently 
there is a widespread feeling that a national effort needs to 

~ be made to deal with as many of these problems as possible. 

The Chemical Education Material Study, more commonly 
known as the CHEM Study, grew out of suggestions by 2 
committee headed by A, B. 
In 1960, Nobel laureate, Gl 
the Atomic En 


of the University of California at Berkeley, obtained a grant 
from the National Science Foundation and assembled a staff 


to investigate what could be done to produce the most effec- 
tive high school chemistry course possible. 


AED ry manual were prepared and 
stried in twenty-four high schools during the 1960-61 aca- - 
demic year. Some thirteen hundred students were involved 


duced a second trial edition of the textbook and the laboratory 
manual and a complete teacher’s guide, P 
In both sessions the writing groups were composed of dis- i; 
tinguished high school, university, and industrial chemists. 4 
It is a tribute to these groups that, though the initial textbooks 
and the laboratory manual Were written in only six weeks, nO 
insuperable difficulties were encountered during the first-year © 
trial. Some students did poorly, and others did well. But in 
general, the evidence showed that the students were inter- 
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pred and student attrition was no greater than usual, In fact, 

; PUE rates for the courses were remarkably low, con- 
sidering the level of the material in comparison with the level — 
of more conventional courses. 

The CHEM Study administered four tests and a final ex- 
amination to all students taking the course. The results were 
Europered, on an individual and a school basis, with per- 
Ralls on the Co-operative School and College Ability 

ests, There was no evidence that students of lesser ability, 
d by their scores, had unusual difficulty with the — 
oe oh Study materials. Indeed, preliminary results indi- - 
im d an unusual number of these presumably less. able 
iem ents did well in the CHEM Study course. At the same 

ime, an appreciable number of students whose aptitude was 
supposedly high had considerably more difficulty with the 
V SES than would have been anticipated. Similar results 
ave'been noted in most of the major curriculum studies. Ap- 
parently, the studies are measuring criteria other than those 
pou. associated with the present definition of ability. 
SIM studies are under way to determine why such varia- — 
ons occur. 

During the 1961-62 school year the test program ex- 
pended to include one hundred and thirty high schools scat- 
sae across the United States. Some thirteen thousand 
s ents in these schools are studying CHEM Study ma- 
Siem This sample should provide much more definite evi- - 
m nce on the limitations and the strengths of the course. The 

sults will be reported in the newsletters. 

Radios experimental schools were brought into the 

y during the 1969-63 academic year. During that [um 

n appreciable number of schools tried out the materials at 
qi own expense—a total of 700 teachers and 45,000 stu- — 

ents. In 1963-64, over 100,000 students used the materials. 

D rhe first permanently bound version of the textbook, the 

s oratory manual, and the teacher's guide are available for 
SE schools. These materials are published in collaboration — 
[S i the W. H. Freeman Company of 
ailable to any school or school system 
CORE on the same basis that other commer¢ 
Ses are obtained. In addition to the materia i 
ae study has produced a set of twenty-six motion m ; 
mene special equipment, wall charts, and a series © chapter — 
review tests and two programed instruction pamphlets in y 
mathematical skills. ae 


San Francisco and are — 
that wishes to adopt - 
mercially available 
als mentioned, — 
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Perhaps the greatest deviation from courses now in common | 
use is the strong emphasis on laboratory experimentation and 
on the use of concepts to tie together chemical information 
that the student observes. The course is heavily based on 
laboratory work. It is hoped that high school students will 
spend more time in the laboratory. It seems unfortunate that 
many schools have felt it necessary to change from the double 
laboratory period common in the past to the single laboratory 
period found in the majority of schools in the present. Suc- 
cessful laboratory work normally requires an extended period 7 
of preparation and observation, and most teachers agree that 
double periods are more than twice as effective as single 
periods. Several schools in the first year of their work wi 
CHEM Study were so attracted by the laboratory work that 
they rescheduled their programs to allow double laboratory 
periods. Each school that has tried the double Jaboratory 
periods plans to continue them, 

he importance of laboratory work is emphasized in many 
eye One is that the student normally does the experiment 
before he reads about the material in the textbook or before 

e material is discussed in class. The student is allowed to 

iscover many of the fundamental ideas and relations himse 
and to discuss them in a laboratory context with his class- 
mates, rather than to read about them or merely hear them 
described as things that can be observed. 


school. He is not given his textbook until the fourth day of 
school. This approach so intrigues the student that he comes 
to look forward to laboratory days. He realizes that chemistry 


is indeed an experimental Science, not a subject that can only 
be read about in a book or talked a 


sional chemist, which Contains fifty-three observations. The 
disparity in the number and the quality of the observations 


\ 
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i5 P 
ures the heat of combustion of candle wax and the heat of Ká 
fusion of the wax, compares the two and relates the magni- 
tude of these two energy terms to the operation of a candle, 

In the process the student is encouraged to generalize on 
the relative magnitude of the energy changes associated with 
chemical reactions and those associated with phase changes, 

, The first section of the textbook and laboratory experiments 
introduce most of the fundamental ideas with which a chem- 
ist deals. The second section investigates chemical reactions 
m terms of the concepts found useful in interpreting reac- 
tions. The subject is discussed in greater depth than is now 
Common. The third section, normally started just after the 
pening of the second semester, deals with chemical bonding 
and structural relationships, The final section deals with syste- 
matie chemistry, involving a study in some detail of certain 
elements and co 
emphasis is pl 
of the concep; 


Out three-quarters of the laboratory experiments are 
quantitative in nature, but the level of mathematical ability 
required to handle the results is not too demanding for stu- 

ents at this level. A good comprehension of seventh- and 
Sighth-grade arithmetic will enable the student to perform 

5 the operations. Occasionally algebra is required, 

and it is certainly true that only a student with some compre- 
“sion of algebra could do outstanding work in the course, 
mumbo” experiments involve unknowns, and a considerable 
tae S of © experiments give the student options in meth- 
is 9: performing the experiment or in continuing beyond the 
SAN eries that the majority in the class will make. The in- 
inve s to encourage students at all levels to carry on à serious 
mili Sation and to discover effects that they were not fa- 
in o With. The equipment is kept simple in design and low 
Should Any school with a reasonable laboratory budget 
int se have no difficulty in introducing these experiments 


might potion of the first experiment in the overview section . 
Wire a), Profitable. The student weighs a piece of copper 
tals d places it in a solution of silver nitrate. Beautiful crys- 
[us metallic silver begin to form, and the solution slowly 
S blue. The aesthetic appeal of this experiment to the . 
for 45 Should not be underrated. The reaction is watched - 

li, While and then put away so that it can come to equi- 

mum. The residual, copper is weighed, as is the silver that 
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has been formed. From the weights of the copper used and. 
the silver formed, the student calculates the ratio of moles of 
copper to moles of silver in the chemical reaction. He then is. 
asked to write a simple chemical equation in terms of moles 
of reactants and moles of products, applying the conservation, 
laws concerning numbers of atoms, elements, and mass. Next 
comes the question, “If atoms of one of the two elements 
form ions of unit positive charge, what charge will the ions 
of the other element carry?” This is the first contact the stu- 
dents have had with ions, yet they seem to have little diffi- 
culty in realizing that the silver ion will have a single charge - 
and that the copper ion must then have a double charge. — 
In the next experiment the silver is dissolved in nitric acid, 
Precipitated with hydrochloric acid, and the resulting silver 
chloride is weighed, Analysis of these data enables the stu- 
dent to calculate the formula of silver chloride. He is then 
asked to use the data from the two experiments to predict the 
empirical formula of the chloride of copper. Remember, he 
as no prior knowledge of what a reasonable formula for this 
chloride might be, This type of quantitative experimentation 
Seems to intrigue the students, without proving overwhelming 
to the less capable ones. 3 
The introductory section of the textbook outlines the im- 
portance of an experimental approach and the tentative na- 
ture of the conclusions that will be reached. The importance 
of expanding the conclusions and of building a more inclusive 
model is developed from the beginning so that the student 
realizes that scientific observations are uncertain and that the 
resulting theories contain uncertainties, Here as well as 1n 
the overview section the atomic theory is presented as some- 
thing that the student has learned about from past educatio? 
in science and as a theory he can use in understanding chem- 
ical observations. 


This first section of the textbook gives a brief introduction 
to the electrical 


operate, k 
It seems to us that just as a painter first sketches on a blan 
canvas the general areas that m will use in treating his su! 
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_ ect, so a teacher should sketch out for his student the EE 
areas he will be studying and give him a framework into whic 
er details can be fitted. The framework can be nebulous, 
but it should be adequate and, even at this level, it should be 
tied in with as much experimental evidence as is essential for 
the framework to hold together. . 
is section of the course has given us the greatest diffi- 
So far. It is difficult for an experienced and competent 
er to defer detailed treatment of some of these ideas until 
€ over-all framework has been constructed. However, it has 
also been the experience of the teachers who have completed 


culty 
= teach 


the course that the approach has merit. The second time - 
ae considerably fewer problems seem to arise, One re- l 
sult of tl 


ne approach is that the conceptual treatment and the 

onding treatment seem to flow smoothly for the student. He 

aS a comprehension of how they fit together even before each 

one is developed in detail. He has also developed a desire to 

understand general concepts in more detail, since he has seen 

| in they do indeed fit together and give a coherent over-all 
ure, t 


, The more intensive treatments in the third and fourth sec- 
Hons are strongly dependent on the laboratory work that the 
Student is performing. In addition, reference is often made to 
trectiments that the student may not have had the time or 

,OPPortunity to perform in his own laboratory work. A 
NOE emphasis is placed on the dynamic nature of chemical 
items, on the energy changes involved in reactions, and on 
i) mechanism of approach to, as well as the nature of, chem- 
ne equilibrium, Particular attention is given to acid-base and y 
stion-reduction Systems as examples. 
ele NS ;Scussion of chemical bonding is based heavily on the 
existing orces that operate. A chemical bond is treated as 
electro because of the simultaneous attraction of a given. 

ev e 9r set of electrons by more than one nucleus, The 
up toe ment of ideas concerning atomic structure is traced 
Pointe d © Contemporary quantum-mechanical atom. It is 
tnkne Out that the position and trajectory of electrons are. l 
tion Sra but that it is possible to describe a general distribu- 
Tie charge in space in terms of orbitals and their energy. 
The f are related to experimentally determined energy levels. 
are Hees structures, and shapes of chemical molecules 

Spac en correlated with the distribution of these orbitals in 
enero, Pd with the differences in energy of the available 

ergy levels, 


, 
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It is our feeling that the student finds this treatment more 
satisfying, less naive, yet not too sophisticated compared 
with the more conventional Bohr treatment. It also seems t0. 
En him with fewer misconceptions about atoms and mole- 
cules, — 

The final section of the textbook consists of a set of chap- j 
ters from which teachers may select a suitable number t0. 
conclude the course. Teachers who are conducting more ex- 
tended courses can cover all the material Few new ideas. 
are introduced in this section. Rather it was designed to give 

' the student opportunity to apply to specific situations the 
ideas learned in a more general context. He is encouraged t0 
predict chemical properties and to check his predictions with) } 
experimental results, He is encouraged to perform experiments 
and to interpret them in terms of the concepts he has learned: 
He is led to consider relatively simple systems, such as the 
alkali metals, and more complex systems, such as those foun 
in biochemistry, and to reach the conclusion that the funda- 
mental principles that apply in both kinds of systems are 
identical. It is hoped that the student will find in this section. 
ample justification for the study of chemistry and a feeling — 
OF success in using the powerful ideas he Mas discovered: 
earlier in the course. 

The teacher’s Euide parallels the laboratory manual and 
the textbook. For each depu in the textbook there is a SeC- 
tion d out the int 
concepts, sc| 


| 
| 


nowledge that he will find useful 
nd to ease mechanical duties, SUC 


The purpose of the films is to enable the teacher in thé 


xperiments and concepts that would be 


k ments 
ate in any other way. Filmed experimen $ 
can easily be carried out on a large scale or on a small sc 


or under conditions that meet speci. irement* 
or special safety requiremen' 

With the films the teacher can present pus that require 
special equipment or animation techniques that are diffi" 


» 
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to reproduce in a typical classroom. The purpose of each film 
is to supplement what the teacher can do by providing him 
with a means of doing what he wishes could be accomplished. 
For example, the “Catalysis” shows three experiments 
in which catalysis occurs and then illustrates in full detail the 
mechanism of the catalyzed reactions, showing the role of 
the catalyst and how this role can vary with conditions. The 
ree reactions are the acid catalyzed decomposition of formic 
acid, the platinum catalyzed reaction between hydrogen and 
Oxygen, and the enzyme catalyzed reaction of benzidine and 
ydrogen peroxide. N 
-, The film “Nitric Acid" illustrates a second approach. The 
textbook and the laboratory manual make little mention of 
“nitric acid, its Properties, or its preparation. The intention of 
the film, which is to be shown at the end of the section in 
which chemical concepts are introduced, is to allow the stu- 
dent to see that he can understand the chemistry of a fairly 
Complicated substance, such as nitric acid, in terms of simple 
foucepts that he has learned for other systems. It is our feel- 
Ing that even though the student has not studied nitric acid, 
a twenty-minute film will allow him quickly to leam and 
comprehend the main properties of nitric acid and its prepara- 
tion. He will do this in terms of the general concepts of acid- 
ase, oxidation-reduction, equilibrium, and  reaction-rate 
Cory that he has learned in a more general context. 
e films on catalysis and nitric acid are being produced in 
TO-Operation with the Manufacturing Chemists Association, 
i making the films the CHEM Study staff is collaborating 
c osely wi Outstanding experts in the field discussed in the 
5 m. All of the CHEM Study Films are now available for sale 
T renta] from Modern Learning Aids, New York City. 
one all not give the details of our production of special 
mitment and wall charts or the preparation of other special 
no ss at can be used with the course. Suffice to say 
a a Suggestions arise, the staff of the study gives them 
*elul consideration. Whenever feasible ideas are presented, 
pem esigns materials to fit the need and makes them 
ailable to Secondary schools. 
with , 22 purpose of CHEM Study, then, is to experiment 
chem; Many means as possible of making a high school 
a Pu Course highly effective, CHEM Study has tested its 
E terials in experimental schools and uses the feedback to 
eee the course further. CHEM Study encourages any 
Qol system to look over the textbook, the laboratory man- 
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- E 
ual, the teacher's guide, the motion pictures, and the other — 
materials it produces. It is not the intention of the study - 

. to press for the adoption of these materials, but rather to see 
that every high school has a chance to compare its own needs 


The emphasis on the Principles of chemistry—discoyered, — 
learned, and applied in an experimental context-is an im- | 
Hon part of the CHEM Study course. The evidence we 
lave to date seems to warrant belief that this approach stimu- 
lates students of a wide range of ability, j 


THE NEW CURRICULA 219 


Renascent Biology: A Report on the AIBS 
Biological Sciences Curriculum Study * 


BENTLEY GLASS 


Chairman, The Biological Sciences Curriculum Study, 
niversity of Colorado 


The American Institute of Biological Sciences is an associ- 
paon of forty-seven professional societies with an aggregate 
p'embership of eighty-four thousand. During my term of of- 

fe as president of the American Institute of Biological Sci- 
ences, a committee to study educational problems was 
established, The members of this Education Committee, 
chaired by Oswald Tippo, had long been concerned about 
; e insufficient supply of new biologists and the resistance or 

ertia Preventing the introduction of sound modern biology 
ee college and high school curriculums. In 1959, not- 
ce the excellent steps taken by the Physical Science Study ~ 
cana and the School Mathematics Study Group to meet 
es ar deficiencies in science and mathematics teaching in 
enean Schools, the committee resolved to set up a cur- 

da an study in biology. Although recognizing the great in- 

Squacies of college courses in the subject, the members of 
i committee felt that effort should first be directed to the 
For jvoment of biology teaching in the secondary schools. 
first Ae in the high schools that most students make their 
natu acquaintance with science and its methods of exploring 
a an and discerning truth. At this level most students make 
in tale ee Occupation; far more future citizens are enrolled 
Finally school biology courses than ever attend college. 
Vance much of the difficulty experienced at the more ad- 
the fa evels in interesting students in biology derives from 
Comm ure of high school biology teaching to awaken interest 
e opo urate with the importance of this subject or from 
living qucbing of that interest and curiosity in the nature of 
asked t ngs which is nearly universal at younger ages. I was 
dy. > Serve as chairman of a Biological Sciences Curriculum 
S be established in the light of these needs. 

14. "E Secured substantial financial support from the Na- 


Thoi is a condensed versi iginal article which; appeared di 
he School Revlon Gaia a 
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tional Science Foundation, the Biological Sciences Curricu- 
lum Study has moved forward rapidly since its initiation 
arly in 1959. Under its director, Arnold B. Grobman, 24 
Protessional staff was assembled at the headquarters of the 
study, on the campus of the University of Colorado in Boul- 
der. A Steering Committee of some thirty persons was formed | 
so as to include not only college and university biologists 
known widely for their researches as well as their interest in 
educational problems, but also high school teachers of biology; - 
writers of textbooks and teachers’ handbooks, and high school j 
administrators, This Steering Committee met several times 
during 1959 and early 1960, and formulated a general plan - 
of procedure. The members discussed various ways of attack- — 
. ing the problem posed by the antiquated biology curriculum 
in the secondary schools and considered what means might 
be used to thread the great biological themes and concepts 
_ through the entire fabric of whatever materials might be pre- 
. pared for students to use. 

There was general agreement on several major issues: 

a) The biological sciences are now advancing so rapidly 
that with every ten to fifteen years there is a doubling of our 
significant knowledge. This fact makes imperative a frequent 4 
reappraisal and wholesale revision of existing currieulumil 
Tt also makes it increasingly difficult to cover in any satisfac- 
tory way all that is significant and all that a general citizen 
should know about these sciences. The biology actually bein . 
taught in the Schools today is twenty years behind the advanc- 
ing front of science, and in important respects is a full century 
In arrears. We were unanimous in our resolve that no oppo- 

- sition on the part of well-meaning but uninformed persons 

' and groups would prevent an appropriate scientific treatment 
of such supposedly controversial biological subjects as organic 
evolution, the nature o£ individual and racial differences, seX 
and reproduction in the human Species, and the problems o 
Ppuletion growth and control, 
5 Even worse than the failure to teach up-to-date biology 
is the prevalent sin of teaching the life. sciences (as well as 
all others) as essentially a body of information established aS 
true, together with concepts and laws of nature assumed tO 
be unchangeable, irrevocable, and prescriptive, That our 
knowledge in real fact consists of limited observations, that 
our supposed laws are but Summations of experience, an 
that as it develops, science is continually adding new observa- 
tions and consequently modifying or even replacing its one 


THE NEW CURRICULA 221 


time “laws,” or that change in existing conceptions of what 
is true must be expected, are disciples honored in the breach. 
Science is consequently presented to students as if the knowl- 
edge of nature were static and crystallized, or was rapidly 
becoming so. The conception of science as a body of methods 
of inquiry by means of accurate and confirmable observations, 
quantitative and mathematical analysis, and controlled ex- 
Perimentation is given lip service but fails to enter into the 
Current experience of the student of biology at the secondary 
school level. So-called laboratory work, in particular, has be- 
come a travesty of genuine science, having degenerated for 
le most part into mnemonic exercises that stress only the 
names of structures and processes and textbook definitions and 
explanations, 
250) The life sciences are so diverse, both in point of view 
: ,In methodology, that there is no single best way to or- 
Ba mize a high school course in biology. In point of view, 
dul vast distinction between the analytical, physico- 
oor TEBEGaCh of a biochemist or biophysicist and the 
organismal approach of the student of behavior and the supra- 
dud Vues view of the ecologist who deals with communities 
there is systems. Even within a single field, such as genetics, 
of the = extraordinary difference between the point of view 
of hed eet who undertakes to explore the chemical basis 
a Aone and the geneticist who is concerned with the effects 
ations, In mary Processes on the genetic composition of popu- 
Variety of E genes it is valid and necessary to explore a 
matter to SEE and types of organization of the subject 
I d ee approach and whatever type of organization 
great biolo A character of scientific activity and the 
Principle EE UE) must permeate the treatment. This 
an increasin am 5 that, on the one hand, the nature of science as 
the develo By important aspect of human history—including 
errors, cee of science through the correction of past 
Cepts- is to u of new evidence, and synthesis of new con- 
and, that m Stressed, The principle means, on the other 
Structure a 4 biological themes of the interdependence of 
Benetic fond function, regulation and homeostasis, the 
together MAD! of life, its evolution, the diversity of type 
havior, and th unity of pattern, the biological roots of be- 
fated at all le relation of organism to environment must be 
lo the Aes evels of organization; from the molecular level 
System, and at all stages of process, from the chemi- 
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cal reaction through the growth and development of the indi- 
vidual to the ultimate evolutionary changes with time. To do 
_ this is most difficult and has never really been attempted. But. 
to achieve it is fundamental to a modern view of the life 
sciences, : ] 
' €) As George Sarton, our greatest historian of science, has 
said, “It is not at all necessary that the average man should | 
be acquainted with the latest theory of the universe or the 
newest hormone, but it is very necessary that he should un- - 
derstand as clearly as possible the purpose and the methods - 
of science. This is the business of our schools, not simply of 

- the colleges but of all the schools from the kindergarten up. 
A rapidly changing society whose ways of life are continu- | 
. ally disrupted and transformed by the advances of science 
- and scientific technologies, and a democracy in which ulti- — 
mate policy depends upon the enli htenment of the average — 


foe of mankind? We Were agreed that the boy or girl in 
- School cannot-comprehend the nature of science by learning 
facts. about nature, Instead, real participation in scientific 
inquiry, and as full a participation as possible, should be pro- 
vided. Only by engaging in the steps of scientific inquiry may 
à student become able to discern the true difference between 
sound experiment that provides evidence and complex instru- 
mentation that offers a show—between evidence and author- 
ity, between science and magic, This conclusion called for a 
thorough and radical change in the character and emphasis — 
of most current’ science teaching, 1 
; f) A sound biological "understanding is the inalienable 
right of every child who, when adult, will need to cope wi 
individual problems of health and nutrition; with family prob- 
lems of sex and reproduction and parenthood; and with the 
citizen’s problems of wise management of national resources, 
the biological hazards of nuclear agents in peace and in war, 
and governmental Support of science as the primary source 0 
national strength and well-being in the scientific era. Conse- 
quently it seemed that the placement of biology in the high 
school curriculum ought to remain at a level where it will be 
studied by the great majority of students; that is, at the tenth- — 
grade level as at present, rather than in a sequence following 


. 1S, : 
of th cussion brou 
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the study of physics and chemistry. Granting that modern 
biology cannot be taught without a considerable understand- 
ing of the physical sciences, we nevertheless felt that rather 
than postpone biology to the terminal year of high school, 
When it would ve: probably be elected by no more than 20 
Per cent of all high school students, it would be far better to 
undertake a thoroughgoing improvement of the science cur- 
riculum at the junior high school level. If a sound foundation 
in the basic concepts of physics and chemistry could be pro- 
Vided in those earlier years, biology could be taught in effec- 
tive and modern terms at the tenth-grade level to almost all 

Bh school students. We therefore set as an objective the 
Preparation of course materials for all high school students, 
Zrespective of their future choices of occupation or their in- 
ention to go to college. This primary goal would not prevent 
experimentation with biology courses designed for selected 


Groups, either at an earlier or a later period of secondary 
education, 


The firs 


t maj i i ablished and 
to devel; major working committees to be established an 


(i P programs were a Committee for Innovation in 
Seer tory Instruction, under Addison E. Lee of the Uni- 
John xe Texas, and a Committee on Course Content, under 
Committe re of Columbia University. The first of these two 
re Nu Was to grapple in particular with the problem of 
Committ ent participation in scientific inquiry. The second 
and lab ee was to start the task of organizing subject matter 
Jectives ERA Programs in the light of all the foregoing ob- 
Indepenq hese two undertakings have proceeded in relative 
Program ence, the former developing the *Laboratory Block 
of sub; and the latter preparing several distinctive versions 
is ect matter and correlated laboratory exercises. 
thos ae rograms at the generality of high school students, 
of hight: ents who are pU fitted, and capable 
neglectey, Binal and individual work in biology might be 
lished to A third working committee was therefore estab- 
Specially prepare materials for the guidance and use of 
Ta mE hae children, This committee worked taden the 

i i Or Paul Br i ast leadership in 

is field ig Nello US andwein, whose past p 


[S3 


Tom research biologists a variety of problems, 
solved, that might be suitable for highly gifted stu- 
Se as subjects of individual research. The response 


ght out the possibility that, in aiming both - 


e : : į 
o soli i mittee on the Gifted Student conceived the idea. 
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was almost overwhelming, Hundreds of research problems 
were received and screened. A special task force was assem- 
bled to edit these problems carefully and to prepare an initial 
volume of one hundred of these during the summer of 1960. 
This plan was carried out by a team working for several 
weeks at Boulder, and the result was a volume entitled Bio- 

- logical Investigations for Secondary School Students, which 
was issued early in 1961 (1). 

To start the major task of preparing several versions of 
course materials embodying different approaches to the life 
Sciences, it was decided to draft the services of a considerable 

. number of high school biology teachers and college and uni- 
versity specialists in different fields, During the summer of . 
1960 sixty-nine Writers—together with a corps of typists, illus- 


tratos, and clerical personnel—were assembled in Boulder 
for seven weeks, The wri 


the University of Michigan for the Green Version (4). Each 
college biologist was paired with a high school colleague, so 
that the one might provide expertness on content; the other 
on level and manner of presentation. Half of the writers were 
assigned to the preparation of laboratory exercises intended 


to be closely co-ordinated with th i 

0 linate e respective textbook ver- 

trentment of the dete da S Basile, the quantitative 
e data an i i 

biological eae use of controlled experiment in 


i ese teams were under th iter’ E 
iol 3 : e writers super 
Vision. As experiments ma 


n, Were prepa iven a 
preliminary testing by prepared, each one was given 


ersions. 


d an insuperable t i 1 
Er ask, of differences 

of opinion and of some confusion resulting from lack of fore- 

; in this unprecedented venture, the . 
three versions, together with thei T MED AO 

DM eir labor, iments — 

and teacher's guides for laborato, ee ae ompanimen Ag 

seven weeks. Moreover, the fi 

each version was divided 
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^ 
to be used during the last week of August in a briefing ses- 
Sion held for the prospective teachers. The remaining parts 
were completed, printed, and distributed in November, 1960, 
and January, 1961, in time for use by classes selected for the — 
preliminary trials during 1960-61. 


When Louis Agassiz and Thomas Henry Huxley introduced 
the teaching laboratory in biology, about a century ago, they | 
had one primary purpose in mind. Their insight was a simple 
one: seeing is believing. In teaching science one must appeal 
not to the authority of a teacher or book; one must look 
Squarely at the facts, at the infinitely varied phenomena 'of 
nature. The first function of the laboratory in teaching, then, 
is to present the evidence from nature that supports our bio- 
logical concepts. This might be called the illustrative func- 
tion of the teaching laboratory. 

The illustrative function has been heavily emphasized in - 

€ past—often to the exclusion of everything else. Students 

ave come to spend most of their time watching demonstra- 
tions, looking through the microscope, dissecting dead animals - 
or plants, learning names, labeling drawings. Even when they : 
Were given a so-called experiment, all too often there was 
nothing in the least experimental about it. They have re- 
peated, step by step, some well-worn procedure, perhaps 
illustrating a classic discovery of one or two, or even three, 
Centuries ago. They have known in advance, from textbook 
and discussion, exactly what they were supposed to discern. 
and conclude. It has been sheér cookbookery, a ritual of 
recipes, Small wonder that interest was often deadened. Little - 
Wonder that in this day of advanced audio-visual aids many 
educators have thought that large classes might see all that 


heeded to be seen, and in much more effective fashion, if- 


well-prepared motion pictures and sound were substituted for 
€ routine of the laboratory. 

But there is another function of the teaching laboratory 
and fieldwork, a function that cannot be replaced by audio- 
Visual aids, demonstrations, or museums, no matter how ex- 
cellent. To understand the nature of the scientific process one 
Must participate actively in it-one must investigate some — 
Problem, the answer to which is unknown. If the paramount | 
aim of science teaching in general education is to prepare 
citizens—most of whom will be non-scientists—to participate - 
Mtelligently in the affairs of a scientific age, then the investi-_ 
Satory function of science teaching seems more important than ^ 
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any other. As the Foreword in each BSCS laboratory manual 
puts it: "No matter how much you learn about the facts of 
science, you will never quite understand what makes science 
the force it is in human history, or the scientists the sorts of 
people they are, until you have shared with them such an 
experience. The laboratory and field are the scientists’ work- 
shops. Much reading and discussion are essential in scientific | 
ou but it is in the laboratory and field that hypotheses are 
tested." 

Properly to do this, the experience must involve real, not 
make-believe, scientific investigation. One must approach the 
frontier of existing knowledge and deal not merely with what 

_ ds unknown to the student, but with what is likewise unknown 
to the teacher and to the scientists who have prepared the 
teaching program—to everyone, in fact. Is that an impossibil- 
ity, in the advanced stage of modern ‘science? Phaps in 
some sciences it is indeed. Fortunately, in the biological 

, Sciences one deals always with sufficient variables to render 
the outcome of a particular procedure uncertain, For example, 

gone may know that a given concentration of thyroxin will 
accelerate the development of leopard frog tadpoles, but not 
what it will do to bullfrog tadpoles. It may simply kill them. 

Or one may know how a mutant called dumpy, in the fruitfly 


Drosophila melanogaster, is inherited—say, as a simple reces- 
ant, although possessing 


sive, on chromosome 2, But a new mut 
a very similar phenotype, may turn out to be dominant and 
located in Some different chromosome, 

Even so, the investi. 
some depth, far exceeding what is or 


; dinari i ith 
brief exercises that are planned to acci inarily possible wi 


ompany the study and 
ay. To meet this hitherto 


y in observa- 
joy of discovery. They 
that is, to frame testable 


TENE 
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hypotheses. They must learn to draw valid conclusions from 
their data and to determine the significance of their findings. 
They must learn that science frequently advances through the 


correction of the errors and inadequacies of earlier science. 


And all of this takes time. ; 

In past patterns of instruction, something of this sort has 
occasionally been provided for the gifted student by assigning 
him an individual project. Only too often, however, the stu- 


dent is left to flounder because the teacher lacks time and - 


energy to supervise a number of individual projects over and 
above the heavy load of large-sized classes which are all too 
common in our schools. What the Biological Sciences Curricu- 
lum Study has sought, therefore, is a plan of instruction that 


would involve each entire class, yet provide real depth of. 
investigation. The solution seems to have been found in the 


laboratory blocks, Each of these blocks deals with a circum- 
scribed area of biological problems, within which considera- 


able homogeneity of materials and methods may be utilized. . 


Each block is planned to occupy a six-week peed during. 
which all other activities of the class (textboo assignments 
and discussions, regular laboratory exercises, etc.) are sus- 
pended, By careful planning, it is possible to have several 
independent experiments going on simultaneously or over- 
lapping in time. The class is divided into squads which. 
replicate each experiment; and each squad may be divided 
into teams that perform a particular part of the experiment. 
For example, one team may handle the contro] group of 
Organisms, another team the organisms under a first set of 
experimental conditions, a third team those under a second 
Set of experimental conditions. High group morale and per- 
Sonal responsibility develop as each student realizes that his 
Own part is indispensable to the good results of his team and 

is squad. Time is allotted in the program for assembling 


results, for quantitative handling of the data, and for. 
f the results as a whole. There is 


t in scientific fashion. 

. Already four of these blocks have been prepared, pretested 
in a single school, and thereafter tested on a larger scale, each 
m two geographical centers and by six or seven teachers in 
each center. These blocks deal respectively with Microbes: 
Their Growth, Nutrition, and Interac 
and Development (9); Plant Growth and Develo) 
and Interdependence of Structure and Func 


and accurate records and on 


tion (8); Animal Growth | 
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mentioned previously, the laboratory blocks were received by 
teachers and students with enthusiasm. In spite of the arduous 
work involved on the part of teachers in preparing materials 
for such a program, and in spite of the extra assignments that 
required students to spend time out of school to make con- 
tinuous observations, students and teachers alike expressed 
reluctance to return to the more conventional patterns of 
instruction. Typical student comments were of the following 
sort: “What are we learning? We're learning how scientists 
discover things.” “This is hard but it’s fun.” “Our results don't 
pone, out the way we expected, and then we try to find out 
why. 

Additional blocks have been completed in preliminary form 
on the topics: Ecology of Land Plants and Animals (12); 
Regulation in Plants by Hormones (in press); and Animal - 
Behavior (in press). Other blocks are in preparation on the 
subjects of Physiological Adaptation in Animals and of Genetic 
Continuity, Possibly others will be prepared dealing with such 
subjects as radiation biology, light and life, EMT an 


nutrition. The full plan is to have a sufficient number and 
variety of laboratory blocks, s 


every teacher to select for hi 
with his own preparation an 
the student body. It will be 


a six-week laboratory block is u 
pecially since most of the 


"Teachers may want to use different blocks in different years, 
€] 


the same year, although 
1 involve excessive time and labor in 
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by the Biological Sciences Curriculum Study to report on the 

feasibility of and the need for college biology curriculum - 

studies that might be co-ordinated with the BSCS program ~ 

reached the following conclusions. First, the revolution in | 

biology at the high school level makes it imperative to rethink 

. and replan both the introductory college biology course and 
the courses for teacher training. Second, while plenty of good 

i college textbooks exist, and at present there is no need to 

d 
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ach classroom- — 
and water outlets, sinks, 


a 2 : 
nd Storage space. A refrigerator is now 


SE Provision of enough binocul s 

ao the number of the compound microscopes © 

siti Provided is recommended as being among the 

e uses of funds available under Titl 

pe Education Act. The anode [o dd 
vation in Laboratory Instruction have devise i 

le, homemade types of equipment that may satisfactorily be 


Substituted for the far more expensive commercial instrum! ents. | 


© conclude, the laboratory block program, 25 i 
thus far, gives promise of hee this generation's most exciting - 
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innovation in the methods of teaching science. Every report 
thus far received agrees that, whatever the expense and the 
added burden in time and energy, almost no teacher who has 
once included a laboratory block in the biology course would 
go back to the old way of teaching and almost every student 


who has participated in such a course regards the laboratory 
block as the high point of the year. 


In sum and substance, what is the BSCS program that past 


efforts to improve the science curriculum of the secondary 
schools were not? One might sa i 


earlier, moved in this direct 


n - The result is as astounding to the | 
research biologist as to the high school teacher. How nearly 
no one seemed to realize that this 
Way, in an ever accelerating pace 
ovide the well-oriented education 


That i man must have, E j 
at 1s one answer to the uestion, TI i ig? For 
the first time, T think, edueatiog (oy [Pe Other is thi | 


education in the natural sciences, at 


Biological Sciences Curriculum Study is to place biological 


dern perspective, If we are success- 
biology should acquire not only an 
appreciation for the complexities of 


interrelationships in nature, but also 
for the ways in which new knowledge is gained and tested, 
old errors eliminated, and an ever closer approximation to 
truth attained,” 


F 
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Boulder; AIBS Biological Sci- 
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Learning a Modern Language for 
Communication 


NELSON BROOKS 
Yale University 


If a principal objective of learning a modern foreign lan- 
guage is to make contact, through the spoken or written word, 
With those for whom that language is a mother tongue, many 
changes are called for in the traditional practices still ob- 
Served in most language classrooms in American schools and 
Colleges. These changes are necessary not only for the im- 
Provement of language competence, but also for wider ac- 
quaintance with and deeper insight into cultural and literary 
Studies. These changes must be reflected in the activities of 
both teacher and students in the classroom and the language 
laboratory, in the materials that are used for practice and 
Study, and in the tests by which learning is measured. 

A statement of what is involved in a program of language 
learning for communication may be made clearer and briefer 
by first listing what it does NOT include. i 

It is not the direct method. The direct method rejects the 
use of the learners native language, translation, and the 
Study of formal grammar. In the program here recommended, 
Some use of all of these is prescribed. But in the classroom, 
English is used only to make meaning clear and to give brief 

trections or explanations. h hod 

No single method is preferred. Many different methods are 
found to be effective, with this important proviso—objectives 
must remain constant. A method that inhibits the student's 
advance by encouraging wrong learning cannot be recom- 


mended. 3 d ht 
It is no; i an isolated word in one languag 
EU ince of the dictionary- 


with a word in another. This is the prov 
maker and is not an activity e to the early levels of 
nguage learning. 4 
Die tM is not measured in terms of his 
howing x number of words. At first, the most important 
advances in learning a new language involve structure rather 
than vocabulary. Only after the learner has an adequate con- 
trol of sounds, order, and forms, does the increase m vocabu- 


not hold in the early stages of se 
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lary become an important objective. Words and expressions 
are learned in context and not in isolation. 

It is not the learning of lists of names of persons or places 
memorized out of context. Anyone who knows geography can 
name many places, and anyone who knows music can name 
many composers. Unfortunately, the converse of these state- 
ments is not necessarily true. 

It does not permit the student to use the mother tongue 
whenever he wishes. Strict rules are enforced concerning the 
use of English by the learner. Although he may occasionally 
hear English in the classroom, he does not use it as a speaker 
or writer. 

Tt does not permit the student to have constant recourse to 
@ printed. script. The separate functions of ear and eye in 
language learning are f y recognized, and the ear is trained 


_ to respond to the new sounds without having at the same time 
_ & written transcript of these sounds before the eye. The theory 


that the more senses involved, 


It is not the exhaustive expi 
Grammar rules are of some he 


anation whatever. Gram- 
mar rules should be restricted to the limited area in which 
they are clearly useful, 

. It does not include endless talk ABOUT 
stead of talk IN the language. No amount of 
the pianoforte will enable the learne 


the fingers must touch the keys, Th 


the language in- 
discussion about 
r to play the instrument; 
e tongue must speak the 


lt is not an attempt to decode q foreign. language into 
English. The foreign language is not studied as something 
from which English is to be extracted, like sugar from a beet. 
It is considered as a system fully adequate for communication 
in its own right, without recourse to English or any other 
language. 


‘ 
i 
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It is not an insistence upon talk in complete sentences. The 
sentence is a creature of the printed page, but it is not the 
unit of communication by word of mouth. Rather, the unit 
of talk is an utterance, Insistence upon speech in complete 
sentences does violence to the normal modes of communi- 
cation, 

It is not the practice of unbroken series of spoken questions 
and answers. Oral communication between speakers takes. 
place only to a very limited degree in the form of care 
and answer. Communication is for the most part in the form 
of utterance and rejoinder: “Beautiful morning!” “Yes, indeed!” 

It does not include practice by students in reading aloud 
from a printed text for long periods. Desirable as it is that 
the student eventually learn to read aloud, unless this activity 
is consistently and adequately modeled by the teacher, little 
more than wrong learning can result. 

It is not x number of solo hours by the teacher. It is of the 
utmost importance that the teacher model what the student is 
expected to learn. But two other steps are equally important. 
Communication must be established between teacher and 
student, and as soon as possible between one student and 
another. The objective of language learning for communica- 
tion is not reached until the teacher can withdraw from the 
process and observe. 

It is not the transfer of the teacher's entire knowledge to 
the student. Much technical knowledge about language and 
language learning that is essential for the teacher should not 
be required of the student, One goes to the ski instructor not 
to learn to be a ski instructor, but to learn to ski. Students 
come to the language class to learn to communicate in the 
new language, not to become teachers. : 

Having stated what the program of dengue learning for 
communication is NOT, let us now state w! at it IS: 

The program of language learning for communication is 
based upon broad professional agreement about objectives, 
methods, materials, tests, and outcomes. A number of docu- 
ments now in print reflect the degree of agreement on these 
points, the FL Program Policy statement (PMLA, Part 1l, 
September, 1956), the Qualifications for Secondary School 
Teachers of Modern Foreign Languages (endorsed by sixteen 
national or regional language organizations) , Modern Foreign 
Language in the Comprehensive Secondary School (The 
Bulletin of the National Association of Secondary School 
Principals, June 1, 1959), Modern Foreign Languages and the 
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Academically Talented Student (The National Education As- | 
sociation, 1960), among others: $ 

The initial objective is to learn to understand and speak the 
language as it is used in its culture. In these terms the role of 
English, translation, grammar rules, and the book is reduced 
to very modest proportions, comparable to the part they play. 
in the language behavior of native speakers. 

At the start students are given exact information about 
objectives and how they are to be reached. The first period 
of every course should be devoted to an explanation in English 
of the nature of the learning problem and the procedures that 
will be followed. 

In learning, great importance is attached to the model and 
to the reward. Since books cannot talk and machines cannot 

react to what the learner Says, the teacher is irreplaceable as 

‘the model from whom oral communication is to be learned. 
_ The shorter the time span between the learner's performance 
-and his knowledge of whether or not he has been successful, 
. the better the learning. 

The cultural objective. The search for the meaning of Jan- 
guage leads to the culture itself. The point of view from which — - 
pne d P to he approached should be that of a — 

r or the culture who i z s imi 
that of the American lesen. ean seen cundo ea 

The literary objective. Since language is the chief element ~ 
of which literature is made, the Vr MUR language 
competence cannot fail to strengthen the understanding of 
literature. In suitable Proportions, selected samples of goo 
literature are important in anguage programs from the begin- 
ning, to be studied for their own sake and for the character- 

istics that lift them to the level of fine art, 
di Language is something you understand and say BEFORE 
it is somethin you read and write. This principle should þe 
applied not only at the beginning level, but also at later levels: l 
Language learning for communication involves the learning í 
of all the skills: hearing, speaking, reading, writing—and in | 
| 


that order. These are not enga ed in si the 
start. A period of at least Ea por e 


s : me months (or i lege, weeks) 

in which the student only hears and d EE the 
introduction to reading and writing, 

Language is three parts grammar and one part vocabulary. 

- There is a grammar of sound, of form, and of order, and rela- 
tionships. These are finite and learnable within a relatively 
short time, They should receive the principal emphasis at the j 
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start. Vocabulary is almost infinite, and can never be com- 
pletely learned. Vocabulary becomes a principal objective 
once reasonable control of structure has been established. 

Emphasis upon the learning of structure at early levels is 
made to coincide with the norms of language as used in com- 
munication. Materials are prepared in different modes, for 
example dialogues, which contain communication that is 
authentic in a selected situation, and pattern drills, which 
contain utterances that differ only slightly from one another 
and could be used in communication. Model sentences and 
short, simple narratives are also used. 

All the student’s efforts at language learning are integrated. 
He is asked to work in a classroom, in a language laboratory, 
and at home. Activities in all three places are part of a single, 
co-ordinated sequence of learning. 

The stream-level concept is used for the programing of . 
materials and learning. It is recognized that language learning 
begins at a number of widely different points, the elementary 
school, the junior high school, the senior high school, and in 
college. It is essential that materials be appropriate to the 
age of the student and to his previous learnings. A stream 
may originate at any one of the four beginning points. A level 
contains two dimensions: what can appropriately be learned; 
regardless of age, especially with regard to situation and 
structure, and. what is appropriate to the age and advance- 
ment of the learner, especially with regard to vocabulary and 
ideas. 

Mechanical aids are employed to the full extent that their 
limitations permit. In simplest terms, what is to be learned is 
first presented and modeled by the teacher, then repeated 
and overlearned in the language laboratory, and finally re- 
viewed and perfected in class. A 

Language learning goes beyond audio-visual aids. Whatever 
use may be made of pictures, machines, and realia, the learner 
must eventually participate in the normal use of language for 
communication. This is a person-to-person activity and, for 
the most part, does not relate to what is present in the imme- 
diate environment. 

Tests are designed to aid learning. There are tests that en- 
hance the learner’s progress; there are also tests that deflect his 
progress away from desired objectives to the point of negating 

e learning that is desired. Accurate measurement is just as 
Possible with tests that aid learning as with those that. 
negate it. 


. GEORGES L. BRACHFELD 
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There are five critical points in classroom procedure. Àny 
class or any course in second-language learning will succeed 
or fail according to what is done about the following: the use 
of English, translation, the explanation of grammar, the use of 
the open book, and tests. 


The Language Laboratory 


c RN INS S 


Professor of Romance Languages, 
New York University 


One of the most striking features of our changing times is 
the unprecedented and rapid growth of the means and arts 


- of verbal communication. Viewed in the broad perspective of 


the coming centuries, if it may be assumed that man does not 
explode his planet, it will certainly result in the reduction of 
all world languages into a single tongue, with regional dif- 
ferences in pronunciation and usage perhaps less marked even 
than those presently existing between the various forms of 
English. Before this happens, and in order to help bring about 
this inevitable Outcome, we must. first learn many of the 
languages now spoken throughout the world, The time has 
passed when an educated elite studied Latin, Greek or French 
as an intellectual exercise, aiming at best for an ability to read 
the foreign literary masterpieces. In the United States, and in 
other leadin, countries, world-wide commitments impose the 


necessity of learning foreign languages for effective communi- 
cation, 


ACCENT ON SPOKEN LANGUAGE 


Changing needs beget changing attitudes and methods. A 
set of basic assumptions now governs the new approach to 
language teaching, all predicated upon the belief that the 
spoken form of the language is to precede, if not to take 
precedence, over its written counterpart. In order to assure 
correct pronunciation, the sounds of the lan uage are learned 
without interference from their’ orthogra fic transcription. 
Thus a word like monsieur need not be at e outset distorted 
out of oral recognition. Language learning being a process 
of overlearning, constant repetition is required until responses 
become nearly automatic, as in one's native tongue. Gram- 
mar is not taught deductively, by stating a rule then illustrat- 
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ing it, but inductively, by repeated drills on new structures, 
which are first assimilated, then explained. The sounds and 
structures of the new language are committed to the auditory 


memory of the student and, as it were, to his organic, muscular 


memory, as his speech organs contrive to form and emit 
unaccustomed sounds. The language laboratory is an essential 
teaching tool in the implementation of these objectives. 


APPARATUS AND PROCEDURE 


Obviously, the language laboratory is not a laboratory. 
Students do not experiment with the language, they experi- 
ence it. It is a language practice room, somewhat like a 
library in which words are stored in their spoken instead of 
their written form. The simplest language laboratory may 
consist of an audio source-phonograph or tape recorder—ant 
à number of earphones connected to it. It is considered a 
lingually passive laboratory, since the student has no oppor- 
tunity of hearing himself or recording what he says. An 
adequate, fully audio-active laboratory comprises a number 
of semi-soundproof booths, which -are the student positions, 
each equipped with a dual-track tape recorder, a microphone 
and earphones. It also has a console equipped with several 
playback sources that may be channelled to any of the stu- 
dent positions and from which an instructor may monitor and 
Communicate with any of the students in the booths. ’ 

The language laboratory may function according either 
to the broadcast or to the library system. In the broadcast 
system, students come in at an assigned hour, in a class group, 
and a program is channelled to them from the console. They 
follow instructions, do their exercises, but have no control 
Over the program source. The library system, more flexible, 
allows the student to come in at any time that the laboratory 
1s open. The student picks up the tape, which has been pre- 
recorded for his particular course, and proceeds to do his 
Work at his own speed. On his dual-track tape recorder the 
master program cannot be erased. When he has finished, he 
returns the tape to its place, and the next student erases the 
Practice track as he listens to the master program. In the 
ibrary system the student ‘may interrupt the program» 
Tepeat parts of it as often as he wishes. 


THE TECHNICAL EXERCISES 
The language laboratory is a place where students practice 


What they have learned in the classroom. Whereas it is im- 
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ssible for the instructor to devote sufficient time to the 
Grilling of each one of his students, the laboratory exercises 
he has prepared will fulfill that function with tireless patience. 
Since these exercises are intended to develop the student's 
listening comprehension and speaking skills, the most constant 
activity in the laboratory is vocal repetition. Students should — 
repeat everything they hear in the foreign language. While — 
the ear and the vocal organs are getting attuned to the 
foreign language, the mind strives to solve structural prob- 
.. lems, until it assimilates the new structures to the point that 
a given stimulus will automatically elicit the correct response. 
- The basic structural exercise is a pattern drill, requiring 
either substitution or transformation of the variable in the 
Biven structure. As an illustration of the substitution drill let 
us suppose that the structure to be drilled is, je veux qu'il 
parte, corresponding to the English, I want him. to leave, 
where the use of the subjuncti 
$ e After a model 
y been given, the student proceeds on cue: Sortir—je veux quil 
orte; courir—je veux qui 
intended in this ca: 


fumerons pas—vous ne 
fumerez pas; questions may be elicited: il demande si nous 
écouterons—écouterez-vous> These may also be negative. 
In the case of each drill, the st 


udent has practiced a pattern 
ten to twelve times, then he oes to a slightly different and 
more complex one, until all the possible aspects of a structure 


- have been practiced. On the tape itself, he hears the problem - . 
sentence, stops his tape, repeats to himself the problem and : 
formulates the answer, then starts the tape; he hears the 
correct answer as recorded by the instructor, and repeats it 
as he records it in the space provided on the tape. When 
he has finished the exercise, he should rewind the tape to 
review the problem studied and compare his answers with 
the original: he would then hear the problem, the instructor's 
answer, and his own answer, By comparing these answers he 
may be capable of correcting his pronunciation, rhythm, pitch 
and intonation. Specific exercises may be designed for these 
particular purposes. Thus in order to distinguish between 
vowel sounds, minimal phonetic pairs will be repeated: pain— 
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peine, vin—veine, lin—laine, sein—saine, rein—reine. Proper . 

intonation may be practiced by the repetition of statements — 
and questions: je verrai—verrez-vous? J’écouterai—écouterez- 

vous? etc. The types and numbers of laboratory exercises are — 
limited only by the ingenuity of the instructor. In addition to 
pattern drills and phonetic exercises, the laboratory lends 
itself to dictations, simultaneous interpretation or translation, 

Memorization, listening of literary readings, songs, and also 


j 
D 


testing. 3 
THE NEW ROLE OF INSTRUCTORS bi 


or 
It is clear that the language laboratory multiplies the action ty 
of the instructor—will it eventually displace him? On the con- — 
trary, and thanks to the language laboratory, the language — 
instructor is able to devote more time to teaching, rather than’ a 
to drilling, As a larger number of lingually qualified students 53 
enter college, literature studies achieve their due importance, ^ 
] he language laboratory facilitates a long delayed expansion . 
in the study of languages, and so far the increasing demand f 
for language instructors has been ahead of the ayailable 
. Supply. UB. 
Where instructors are nearly unobtainable, as in the 
Case of the more exotic languages of Asia and Africa, the i 
language laboratory may be used in conjunction with pro- — 
Brame learning to substitute for the missing teacher. The 
Program presents inductively the explanations and examples 
that would otherwise constitute the classroom activity, in 
aio chronization with the tape, whenever needed. In fact, 
program may be studied through a microfilm viewer m 
the student's booth, and the student may activate a tape at 
times indicated on. the program, to hear the examples. After 
Certain structures have been explained, they may be pra 
ticed on tape by means of pattern drills and other exercises. — 
hen they have been learned, the student returns to the EU ^. 
Tame on his program. This method will not replace the P. 
teacher, Will then a private television screen at each student | T 
Position with a microfilm viewer and a tape recorder finally D 
relegate the instructor into the growing category of the ue y% 
lete? By that time language learning will be so effective and — ' 
enjoyable, that teachers will be needed more than ever, to pro^ — - 
"Ce better programs in greater numbers. The langua 
àboratory is only one manifestation of the changing te 


niques of language instruction. 


xus m 
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The Emerging English Curriculum 


J. N. HOOK 


Past Executive Secretary, 

The National Council of Teachers of English 
and Co-Ordinator, Project English, 

The U.S. Office of Education 


Greater ferment exists today in English teaching than has 
been observable at any other time in the history of this rela- 
tively young subject. The ferment is attributable to a number 
of causes. Among them these may be mentioned: 

l. A growing awareness of the economic significance of 
English. For example, a typical business letter now costs 
about two dollars. About half the price of a new automobile 
is paid for words. 

o1 Increasing awareness of the cultural importance of 
English. Sterling M. McMurrin, former U. S. Commissioner 
of Education, has said, "Those who suppose that great music 
or great poetry or a knowledge of classical literature is not 
essential to not only the quality but even the survival of 4 
nation and its culture are quite unaware of the lessons of 
the past.” : 

3. Greater interest of college English professors in the 
curriculum of the lower schools, In the past, most such pro- 
fessors ignored the elementary and secondary schools, except 
‘to bemoan the inability of their graduates to read and write 
well. Responsibility for preparing teachers was handed over 
to professors of education, Today the realization is growing 
that college subject-matter specialists and professional educa- 
tors both have a share in the responsibility for what goes on 
in the pre-college years, 

4. Increasingly vigorous leadership from the professional 
and scholarly organizations. The National Council of Teachers 
of English, the Modem Language Association, the Associa- 
tion for Supervision and Curriculum Development, the Ameri- 
can Council of Learned Societies, the National Association of 
Secondary-School Principals, the International Reading As- 
sociation, and the College Entrance Examination Board are 
representative of the organizations that have strengthened or 
recently initiated efforts to improve English instruction. 

5. Applications of the findings of scholarship. Although 
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much scholarship in literature and in rhetorical theory is now 


4 


Being translated into classroom application, linguistic scholar- — 
ship has aroused still greater interest and, sometimes, con- - 


troversy. Modern linguists constantly emphasize the need for 
poaching truths about the language as it actually is, not a 
distorted, Latinized English grammar that never was except 
in textbooks. 


6. Technology. Although most English teachers still be- ` 


lieve that a child, a book, and a teacher are the indispensable 


trio, much experimentation has been going on involving . 


pabvlements to the book and a new role for the teacher. 
ome of the experiments involve educational television, 
motion pictures, filmstrips, overhead projectors, teaching 


machines, and language laboratories. Some involve new con- - 
cepts of classroom design or variations in pedagogical or- - 
ganization such as team teaching, use of lay readers, or use - 


of other lay assistants. 
PROJECT ENGLISH * 


s Symptom of the ferment is Project English, begun late 
a Roce in the U. S. Office of Education. Project English in- 
olves a co-ordinated attempt to upgrade English instruction 


9n all academic levels. Through research studies, curricular — 


abe entation: conferences, and demonstr: 
uL ater through institutes * and other means, Project Eng- 
ed Will assist schools, colleges, and State departments of 
s ication to find new answers to old questions and to effect 
asier exchange of information. While specifically eschewing 


federal control, it will provide federal financial support for - 


important activities now inadequately provided for. 


ations, and per- 


What is the shape of the English curriculum that will . 


end as a result of the ferment? The risks of prophecy are 
Most known; the future may be very different. from what our 
ably informed guesses suggest. Nevertheless, it seems reason- 
1j safe to posit four statements. 
rid emerging English curriculu $ 
tio culum is almost sues For instance, some informa- 
tin gues 
MM > is repeated in eight’ or ten gradi 
Gd valuable information, such as the importane 
er in the English language, may never 
c l' Teacher institutes under Project English would (be authorized if the 
“The Improvement of 


Ongress should enact the President's bil 
eae resident's bill S. 2826, 
ducatiónal Quality Act of 1969." j 


des, while other and 
e of wor 


D 


im will have a shape. Today's. 


as the definitions of the parts of 


be mentioned. Or, - 


ds AES. 
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A 
for example, different schools today may teach such a selection 
as “The Rime of the Ancient Mariner” or "Rip Van Winkle” - 
in any grade from the sixth through the fourteenth. Some 
schools do have a well-planned curriculum, but in others 
curricular anarchy exists, with each teacher teaching what- : 
ever he feels like at the time he feels like it. ; 


The probable shape of the English curriculum may be 
visualized as a spiral in the form of a cone, point down. In 
the primary grades the level of difficulty of material pre- 
sented is low, the level of accomplishment is low, and the 
coverage is narrow, As the children grow older, they are in- 
troduced to more difficult material, the 7 
they cover more of it. H 
broadens simultaneously. 

Different children of the 


quantity of material presented. (In the illustration, for in- 
stance, less able children who äre on the sixth ring of the 


covering a limited amount of material of sixth-ring difficulty; 
their more able classmates will be on the outer edge, covering 
more material.) But when the differences between children 
of the same age are considerable, when two children are at 
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widely separated points on the spiral, they cannot be expected 
to master identical work. Of two ten-year-old children, for 
instance, one may be at point X on the spiral, the other at . 
point Y. Through varied assignments, grouping, or a rather — 
drastic revision of our usual concepts of grade level, it is 
possible to provide for each child what he needs at the par- 
ticular point he has reached on the spiral. YN 
In the past the great difficulty in curriculum planning has — 
resulted from the fact that two kinds of sequence are involved: 
Sequence in subject matter, and varying abilities and rates of 
evelopment among children. If all children were of equal — 
ability and could progress at the same rate, it would be a 
relatively simple matter to decide upon a subject-matter 
Sequence that would be logical. But since children (happily) 
are not identical, they are not all ready for the same learnings 
at the same time. The spiral cone concept provides for se- 
quential progress in subject matter without ignoring variations 
in children. | 
Under way in Project English are six curriculum study — 
centers, at Carnegie Institute of Technology, Hunter College, 
orthwestern University, and the State Universities of Min- 
nesota, Nebraska, and Oregon. These are federally subsidized — - 
at about $250,000 each. Over a period of approximately five 
years, each of these centers is expected to develop a sequen- 
tial English curriculum for specified grades and emphases. 
At the end of the five-year period each center will make its —. 
ndings and ER SE available for use by any schools — 
that wish to take advantage of them. 
he emerging English curriculum will be devoted almost 
exclusively to language, composition, and literature. A quarter 
Of a century ago a professor made a list of all the aims of 
English teaching that he could find’ anywhere in print. He 
Iscovered a total of 1,481 aims, ranging from “Improve char- 
acter” through “Teach appreciation” down to “Teach the evils 
Of alcohol.” If the listing were to be brought up to date, d 
4 2 Would probably now include several hundred additional — | 
.. ams, Particularly in the secondary schools, English has be- 
eme a catch-all subject. Whenever community pressure 18 
rought to bear to add sometiiit g new to the total curriculum 
—anything from consumer education to sex education—every- 
One sees that it is possible to read and write about the pro- 
Posed new material. Hence someone says, “Why cant we 
include this in the English program?” A too acquiescent 
nglish department consents, and part of the real job of 
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English is tossed out in favor of something peripheral As a 
result, some secondary English programs devote more atten- 
tion to the peripheral than to the central. 

Today, however, elementary and secondary and college 
teachers of English are approaching agreement that their 
task is threefold and that they should concentrate on an inte- 
grated program of instruction in the nature and peculiar | 
characteristics of the English language, the improvement of 7 
written and spoken composition, and the reading of the best ' 
materials that children at a given point on the spiral cone are 


accident, the one construction is ordinarily to be preferred. 
Nor do the majority of present-day linguists confine their 
study to the spoken language. They: dö state that the spoken 
language came first, that written language is based WE. 


of the spoken language. Man 


may better be corrected through oral drill than through, work- — 
book exercises, 
. Instruction in language in the new currieulum, then, will 
include such things as study of language as a social tool, the 
history of English and its relation to other languages, seman- . 
tics, and an accurate, sequentially arrayed description O 
English. It will not ignore such matters as spelling and punc- 
tuation, but it will be conceived of as a cultural and not 
merely a practical subject. 
In composition, the new curriculum will place increased 
emphasis on content and on organization. In some schools 
today a paper is given a high mark if it has the sole virtue of 
correctness. Correctness is important, but no more so than 
having something to say and arranging the parts in an intel- 
ligent manner. Basic principles of content and organization 


may be taught in the primary grades and elaborated upon 
as children mature. y 
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` Principles of rhetori 
b cip! oric, a word that has beco: a 
ased in its connotations, will also be stressed ul A 


Th ; 
e curriculum study centers at Northwestern, Nebraska, and | 


Oregon are investigati 

^ tigating, a! i i 

E 2 i g, among other things, that i 

M in classical rhetoric and that uU Ho EET 

m R R in the numerous studies of rhetorical theory in 
eth century. One result of this emphasis, it is hoped, 


be writing that is not only significant in content, logical 


in Organization, and correct in mechani 

m inton agd pee A S pue 

helpi ing literature; much attention will be devoted t 

mene eis child to read material of the highest quality 
or him. Although necessarily the first task of the 


elem s 
entary school is to teach the child how to read on a very 
against unneces- 


b 5 
sarily ievel, curriculum makers are rebelling 
Duck i MGR LUN exposure to selections about Webby the 
Bm ier our friends the firemen. Some poems and stories 
clement ‘ary value may be introduced even in the Jower 
creased EM eua and the proportion may be steadily in- 
drawn not IR grow older. And pupils’ attention may be 
characte i y to what-happens-next and to analysis of the 
i rs depicted but also to what it is that gives a selection 


tera 
ima zi value: such things as the over-all structure, diction, 
gery, or the use of'paradox. 
hich information essential. 


to ee ulmi is developing in w 
MUS Tiene of literature will be introduced gradually 
elementary grades on. This information. relates not 
(meta- 


on] 

p peach teemineloey useful in discussing literature 
such backe amatic monologue, for example), but also to 
EA du as often-mentioned Biblical stories or Greek, 
C mien candinavian mythology. 
QUAERE planners are giving more and more noo 
Eon of what literature s T 

AUN common elements in our cu 
require ryone should know. Vanished 
Ster’s ae as Burke's "Speec 
Cultural eply to Hayne.” Today we ar 

significance of a weayer name 
re n named Silver. Perhaps 
ut if so, it wil 


]tural heritage, elements 
are such once-standard 


e wondering about the 


the 


effective 


hould be presented in the . 


h on Conciliation” and Web- 


d Marner, an assassin | 


hat should — 
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Will pay much attention to individualized reading. It will - 
Systematically encourage students to explore the world of 
books, to dip in here and there, to read intensively in a few 
areas, and to acquire what, hopefully, will become a life-long 
habit of reading. 
The emerging English curriculum will make increased use — 
devices. For years many teachers of English 
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or reinforce their instruction. 


of some parts of instruction, | 


A recent guide to Programed instructi 
grams in English available for general 
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» punctuation, capitalization, 
remedia] reading, vocabulary; 
Xperimental programs are being de- 


spelling, beginning readin ; 
and debate. But already e. 5 
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veloped to help students improve their sentence structure or 
increase their understanding of literary selections. 

Such innovations are greeted variously by English teachers. 
‘Some regard machines with such alarm that they begin to 
fear that they themselves are in danger of technological un- | 
employment. Others say, in effect, "Wonderful! Now I can 
really teach. I can let the machines take care of the routine 
tasks, I can individualize assignments, and I can let each 
Student work on a significant topic until he has mastered it. 
I shall have more time for conferences, for lesson prepara- 
tion, and for evaluating student writing. There still isn't a 
machine to grade compositions!" ^ 

Related to technological changes and sometimes stemming 
, irom them are changing uses of instructional personnel. In 
team-teaching experiments, students meet on some days for 
."TÉe-group instruction, on other days for small-group or 
individua] help; often they work independently. A combina- 
lion of team teaching and teaching machines (once enough 
good programs become available) may well represent the 


Instructional pattern of the future. DEN 
sof nally > The emerging English curriculum has implica- 
tions for teacher education. The two major implications can 
S Summarized in this way: 1. Many currently employed 
teachers will need additional work, probably in institutes, to 
?miliarize them with recent developments in study of the 
Je Sage, in composition, and in literary criticism. Supervisors, 
“partment heads, and all who work on curriculum develop- 
wi] «Vill need to study the workings of a spiral-cone pattern, 
x need to give much thought to the results that will be 
Taie from the curriculum study centers and other sources 
es d will need to consider how rapidly or slowly they wi 
and! t to introduce team teaching, programed rinci 
futu other innovations into their schools. 2. Programi aa 
Study teachers need to be planned with emphasis on no m 
lit y of the English language, on composition, an : 
stature. These teachers, too, need to be informed of mo d 
aS in the curriculum, and be introduced to team teaching 
ae use of electronic and other equipment. S 
the Would be inaccurate to’ describe what is happening 


English curriculum as a breakthrough. Rather, it is 
d step, a ny in a gradual evolution. The peal is 
ple to state, but difficult to reach: to enable each child to 


> Write, listen, and speak as well as he is able. 
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Tension on the Rope—English 1961 
JAMES R. SQUIRE 


Executive Secretary, 
The National Council of Teachers of English j 


Perhaps more than any other American, Margaret Mead 
has made all of us re 


d, where anxiety, pressure, and tension 
hievi Proportion to our society's basic concern about 
aeneving major goals. “The whole point of hitching ones 
2 


Wagon to a star," she writes "lies in the tension on the rope- 
Why else, indeed! a E 


The "tension on th 
ican education to ay. 
history, we seem to bi 
fundamental imperatives for o 
than willing to cast asid 


we are beginning to 
called “the strategies of subj 
traditionalism which has 


education. Today, we are Separating the educational services 
of the school from the community services, like health and 


7 Margaret Mead, Coming of Age in Samoa (New York: The New Ameri- - 


gin Library, 1949); New.Lives for Old (New Yorks Willis Minos and 
Company, Inc., 1956). f Si 


2 Mead, New Lives... , ibid., p. 158. 
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driver training, which might be performed by other com- 
munity agencies. "Some subjects are more important than 
others," writes John Gardner for the Presidents Commission 
on National Goals. To what should go top priority in our 
programs in English? Increasingly, we in education are find- 
ing ourselves in agreement that the fundamental content of 
the school curriculum resides in a solid intellectual subject 
matter. “The curriculum of a subject should be determined 
by the most fundamental understanding that can be achieved 
of the underlying principles that give structure to that sub- 
ject,” writes psychologist Jerome S. Bruner in his influential 
report on The Process of Education,* a most carefully studied 
document in professional education. 

The arguments and debates, both bitter and insightful, 
the projects and proposals—all are part of the *tension on the 
Tope” of American education today. If we view this tension 
as reflecting the distance between our purpose and our practice 
—between what we want to do and what we are able to do— 
then we can see present efforts less as sources of confusion 
than as signs of ultimate strength, less as a rejection of the 
past than as a herald of future accomplishment. How much 
Worse our situation if we did not care! Despite tension created 
by well-meaning, misguided people, worrying in the wrong 
Way about the wrong things at the wrong time, how much 
Worse if they did not care at alll 

The focus of this paper is on 
for change, on the new developments. Because the most 
spectacular events are those involving experimentation with 
Staff utilization, we should perhaps begin with a review of 
Some of these new approaches as they are affecting English. 

Itimately, however, we must recognize trends within our 
Subject matter itself. 
T By now. many of you have read the small paperback by 

rump and Baynham entitled Focus on Change; a book which 
Summarizes the results of the National Association of Second- 
ary School Principals’ Staff Utilization Project and. presents 
an arresting, dramatic picture of what is repeatedly called 

3 Yol len E 5 D si 
TE ER BE a Cn National Goals (New York: 


entice-Hall, Inc., A Spectrum Book, 1960), p. 86- 

Da eae Bruner The Process of Education (Cambridge: The Harvard 
ersity Press, 1961), p. 31. ; 
Bend; Lloyd Trump 208 Dorsey Baynham, Focus on Change: A Guide to 
Sion” Schools. National Association OE Secondary School Principals, Commis 
ong On the Experimental Study of the Utilization of the Staff of the Seo- 
lary School (Chicago: Rand McNally, 1961). 


the tension, on the potential 


n," in Goals for Americans, 
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“the school of tomorrow.” Team teaching, educational tele- 
vision, teacher aides, teaching machines, flexible scheduling 
=the ideas are now familiar if the practices are not. Alvin 
Eurich of the Ford Foundation, the agency which trumpets’ 
its contribution to the last ten years of education in a bulletin’ 
called A Decade of Experiment, enthusiastically supports the 
icase of educational television.9 Eurich’s somewhat overeager 
acceptance of new yet-to-be-proved approaches may be Te 
garded in part as resulting from his pride in auront Yet | 
symbolically at least, there is much in what he says. E. 
During the past year, a special committee of the Illinois | 

' Association of Teachers of English completed an exhaustive 
survey of new procedures on staff utilization in English and 
- identified four major areas of experimentation: teaching 
- teams, lay personnel, electronic devices, and freedom from - 
rigid patterns. 
Team teaching. This is the device by which two or more - 
regular teachers work together and plan farge- and small-érona 
instruction for classes ranging from fifty to two hundre! 
students. It seems to be achieving results in many parts 0 
the country. In English, the programs at Cleveland Heights, 
Ohio, at Bloom Township and Evanston, Illinois, and at 
Newton High School in Massachusetts have attracted particu- 
lar attention, The program at Cleveland Heights will serve — 
SEE GIO example. There, six teachers and 480 students have 
o BL in the experiment, Three teachers teach nine | 
7 vm is A during the first three periods. Three teachers 
each nine English classes during the last three hours. All - 
six teachers meet in conference during the middle hours 0 — 
the day, With a rotating chairman, This arrangement makes 
it possible for teachers to meet classes in normal discussion - 
groups of twenty-five to thirty students in terms of specia! E 
strengths Or Weaknesses in writing or reading, and to provide E 
for testing or audio-visual experiences in large groups % 
seventy-five to eighty students so that the other teachers are — 
freed for individual instruction or special preparation. 2 
Similar practice is followed in the other situations. Newton 
High School schedules three or four classes at the same 
grade level to meet together fór. specially prepared lectures: | 
Key teachers are designated as lecturers for this purpose anc 
are often released from all other activity. This makes it pos- | 
sible not only for teachers to prepare lectures, say an examina- ; 


9 Decade of Experiment: The Fund for the Advancement of Educati 
1951-61 (New York: The Fund for the Advancement of Eduesion, 196 
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tion of a poem, but to work with the regular classroom teach- 
ers during the follow-through. Thus, at Newton, team teach- 
ing becomes in part a method of providing for in-service 
education and guidance for beginning teachers. 

Certain observations may be cautiously advanced about . 
team teaching in these and other experiments: (1) Team 
teaching does permit the teacher to group students more 
flexibly. It can give the teacher an opportunity to specialize 
(some on language, for example, others on composition). At 
the same time, teachers must make certain that what is 
presented in large-group lectures cannot be better taught 
in discussion groups. It is foolish and futile to lead a discussion 
or to talk about the delivery of a speech in a group of one 
hundred persons, What most students need is to practice 
their discussion and speech in the smaller classes. 

(2) Team teaching can increase the opportunity for teachers 
to meet together to analyze common problems and goals. 
The opportunity for professional persons to meet in careful 
deliberation can do much to provide the vigorous intellectual 
stimulation which is all too seldom found throughout our 

igh schools. But when adequate time is not set aside for 
Such meetings, when the groups become less teams than 
leaders and followers, when the discussion leaders know 
little about the content of the lectures and students perceive 
almost no relationship between the two, then team teaching 
offers little more than an open invitation to chaos and con- 
usion, 

(3) Team teaching seems to offer no real solution to the 
Problem of teacher load, despite some assertions to the con- 
trary. While we do find in these schools classes of sixty, 
uae or even two hundred, we find others of only ten and 

teen, It is noteworthy, I think, that the addition of teacher- 
€cturers at Newton High School resulted in an increase in 
aS members rather than in a reduction. Again and again, 
Cachers engaged in such experiences insist that team teaching 
comes a real possibility only if clerical help is available, if 
ay assistants are provided, and if the teams have time for 
Conference. In a few cases, where such help has not been 


Provided, the team approach has been abandoned. Let us 


nas to team teaching as a way of producing more e 

r Sttuction, not as a royal road to reduction in teacher 

“sponsibility, teacher load, or teachers work. Eo 

a 5€ of lay personnel. Whether or not team teaching offers 
Permanent solution to any of our vexing problems, most 
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record keeping, exercise correction, study hall supervision, 
bus supervision, and endless other tasks. Probably the most | 
influential feature of Diederich’s "Rutgers Plan" is its wide- 
spread use of teacher aides, $ 

The most thoroughly tested and most promising of all the 
new developments in English is the use of lay readers or 


readers are useful not because they relieve the teacher of. 


work (there is some indication that they add to the burden); 
but because they result in more e 


designed lay reader progr 


of pupil improvement in writing resulting from the intelligent 
use of lay readers has been reported by Burke.? Such evi- 
dence, supported by the enthusiastic comments of many 
teachers in Massachusetts, Wisconsin, Illinois, Texas, Iowa; 
and elsewhere, indicates that lay readers help if-and the “if 
is thoroughly qualified—(1) jf lay readers are carefully 


ON 
selected, usually by passing both written tests and interviews; | 
(2) if readers receive careful 


often at a two- or three-day wo; 
gerapestion; (3) if readers are carefully matched to the i 


7 Virginin M. Burke, “The Lay Reader Pro am: Backgrounds and Pro- - 
cedures” (Milwaukee: Wisconsin Council of Un I LE 1961. 


Available from the National Council of Teachers o£ English). 


THE NEW CURRICULA 255 


enthusiasm to personal comments from another reader; and 
(6) if the regular teacher continues to do all that she normally 
does, so that the addition of lay readers proyides additional 
Writing experiences for pupils. : 

Electronic devices and teaching machines. The revolution 
in electronics provides us with still a different approach to 
Improving the efficiency of instruction. Illinois is in the four- 
State area over which the Purdue Air-borne Television Project 

Overs uncertainly, threatening on the one hand to impose an 
unwanted standardization of curriculum in many subject 
areas, and promising on the other to enrich the resources of 
the school. “Educational crop dusting,” is the term applied 

Y most teachers to this phenomenon. Television itself is 
Scarcely news on the educational scene, but we have yet to 
determine exactly how it must best be used. Many schools 

ave turned away from TV as a direct and total means of in- 
Struction, But as a supplementary method of instruction, "it 
offers a potential which has yet to be realized. For example, 
4 series of half-hour weekly programs on "The History of the 

nglish Language” presented by a scholar who can com- 
Municate with the young would offer a potential resource that 
-OW eleventh- and twelfth-grade English teachers would will- 
ingly reject, 

"ore potentially revolutionary for our schools today are the 
Tapidly moving developments in teaching machines and pro- 
Bramed learning, those mechanical tutors that attempt to 
Present subject matter in an orderly, logical way. Already 
Spelling, certain reading skills, and aspects of English grams 
mar have been programed with at least some slight degree 
Of success, 

m Any material can be programed if it is reduced to a logically 

*Sanized sequence of learnings to which students can respon 

Correct or incorrect reactions. Programed materials differ 
om other stimulus devices—from television or motion pic- 
The for example—because they provide practice in ep 
are. „Pasic psychological principles underlying the D 
indi rather clearly defined: (1) instruction is tutorials i 
` faiduals respond at their own rates, and (3) the progr 
orm the task rather than the machines. " 

n this basis, a number of programed textbooks are being 
Prepared, ang teachers who have difficulty adjusting to 
in chanical devices will welcome the appearance of peris 
tevi e more traditional guise. English teachers will wis 2 : 

tew these new programs with care. The strong voice © 
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the psychologist in programing must be tempered by that of 
the subject specialist. It has not always been thus. Not a few 
-.. of the first materials have been built on a content in English 
largely rejected by our schools. And in some areas of English, 
notably in composition and language, we may not yet know 
enough about the sequence of steps leading to mastery t0. 
“develop satisfactory programed instruction. 7 

Flexible scheduling Widespread experimentation in sched- 
uling is being attempted to free teachers from routine re 
sponsibilities. Most attempts include one or more of the 
following practices: (1) variation in class size, (2) variatio! 
in the number of times a class meets, (3) utilization of several - 
teachers in a subject area, and (4) provision of more inde 
pendent study by students. z 
~ The “Rutgers? Plan” is probably well known in this area 
It is noteworthy that many schools have seized upon 
reading program. Suffice it to say, too, that in Detroit, the | 
‘twenty-odd English teachers engaged in a modified Rutgers | 

- Plan elected unanimously to continue the use of it. 

A few other projects may also be mentioned as examples: 
Senn High School, Chicago, divides its eleyenth-grade class 
into ten wedge literature and ten of composition, While one | 
teacher presents literature to fifty students for the ten-week 
period, two other teachers review composition to class groups 
of twenty-five each. Although the approach sacrifices the 
strength which emerges from a related program in literature 
and composition—a Strength founded both on research and 
on sound experience—it does offer a realistic way of providing: 
for ten weeks of intensive work on certain aspects of com- | 

. position with much teacher-supervised study. 

Another Chicago teacher divides her regular class of thirty- 
five students into three ability sections, For three days à. 
week, the total class meets together in a teacher-controlled | 
situation. On Tuesdays and Thursdays, however, group assign" 
ments receive priority. Thus each group in turn, on a different 
day, browses and reads in the school library, meets with à | 
student leader for discussion, and meets with the teacher for 
discussion, planning, and special assignment. ) 

At Stillwater, Oklahoma, a “special honors program pro" - 
vides still another illustration of flexible scheduling. There, | 
thirty selected students attend their regular classes only foul — 

: days a week. On the fifth day, the students are released fot | 
completely independent research under the supervision OF | 
faculty members. 


` textual study of a few com 
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All these experiments seem based on the realization that 
we can no longer equate what is learned with the number of 
minutes spent in class. 

Virtually all the new developments mentioned thus far deal | 
with the form rather than the essence of English education. 
Many offer a better way of doing what is already being done. 
But there are important developments within the subject 
matter of English which must also be considered. . 


THE SUBJECT MATTER OF ENGLISH 


Literature. The major concerns in literature seem to focus 
on the organization and sequence of classroom study. Various 
approaches are receiving careful scrutiny. VEM) 

The historical-bibliographical-chronological approach as a | 
way of organizing a total literature program or a total course ' 
is finding little support. Its influence js declining, and even 
the more conservative college instructors, who often teach 
this way themselves, are realizing it. Their disillusionment 
stems from the recognition that courses which aim for vast — 
coverage of content necessarily sacrifice depth, that intensive 
plete selections generally proves 
more fruitful than the brief reading of sinna o fragments | 
from many, and that many historical surveys. f literature end | 
in emphasizing the history at the expense of the literature, 
This is not to say, of course, that all authors can be divorced — 
from their cultural settings. To try to understand Emerson Or - 

oreau, for example, without some conception of New 
England in the eighteen-thirties and forties is unthinkable, yet A 
always the emphasis must be on “Self-Reliance or on “Re- 
Hections beside Walden Pond" rather than on transcendental- ; 

m asian historical phenomenon. : 3 
,. The classic paroi of Western literature 1$ experienc- - 
Faced with & generation of 
t tell Aeschylus 
demanding more 


ds a resurgence of interest. 
Soy sud high school stu s: 
odite, college instructors ar i 
attention to myth and folklore in our programs. Elementary. 
teachers, especially, are being asked to survey their offerings - 
in literature to ascertain whether they should achieve à b 
alance between contemporary selections and the works o! l 
€ past. S Si 
Topical and thematic units are receiving increasingly oey 
i Study, Where we have failed in the past to anne : 
etween the two, we are now beginning to Ser certain funda- 
mental distinctions. Topics like “Backwoods America OF 
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"Westward Adventure," more penetrating themes like studies. 
of “The Meaning of Courage," “The Nature of Justice,” or 
"The Impact of Loneliness on the Individual" are examples. - 
Both approaches force attention to the meaning of literature 
—to the content and to the communication of the author— 
and they seem to be becoming increasingly popular as 
teachers develop skill in planning and acquire sufficient 
grasp to break away from more conventional patterns. In- 
-creasingly we are recognizing that, in teaching literature, ab 
different times we must deal in our classes with the symbolic, - 
linguistic, historical, ideational, and other aspects. 

Some critics, noting the misuses of the thematic approaches, 
are scorning any precise arrangements, but even they urge 
that high school students should concentrate on the study of 
ideas. In using topical or thematic approaches, we also nee 
to satisfy ourselves that our student-readers do not emerge 
with superficial or simplified conceptions as a result of class- - 
room study. Macbeth, for example, is about ambition, to be 
sure, but it is also about order and disorder, about the dis- — 
integration of the human personality, about a host of other - 
problems. To teach it only for what it reveals about the im- 
pact of ambition is to do disservice to the tragedy and to the 
complexity of literature, Rich works of this kind are sometimes — 
best taught independently, Indeed, in the junior and senior 
years of high school, students might well concentrate to 2 
considerable extent on close textual analysis of a few major | 
works. N 

Finally, the sequence of literary instruction is receiving — 


definite attention; so are problems of balance and continuity: 
Do we spend too much time 


like to teach and students like 


Some of these considerations are not particularly new, but 
they become increasingly crucidi at a time when our educa- 
tional system is redefining priorities in education. 

Language and grammar. During the past decade, especially» 
the research of descriptive linguists and the success in apply: » 
ing linguistics to a method of classroom study have presente! 
us with a new point of view on language. Coming first as & 
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trickle, more recently as a deluge, the reports have had 
tremendous impact—how great may be estimated by the fact — 
that, during the last year, articles on at least some phase of 
linguistics are contained in more than two-thirds of the | 
affiliate publications received at the NCTE headquarters. — 
Half of the NCTE cosponsored summer workshops dealt with 
the problem, and the Council appointed the fourth Com- 
mission in its history to deal with this important matter. 
Where five years ago the bulk of the linguists’ attention was -- 
directed at freshman composition, or at least focused on . 
advanced courses in language, a perceptible shift now finds 
new theorists aiming directly at the secondary and elementary — 
Curriculum itself. ‘ 
How has this new grammar affected English? The effects 
are legion and are only just beginning to be recognized. Here 


are a few of the more apparent. th: 
The developments have invested English language teaching | 
ers are aroused, COn- 


with a tremendous excitement. Teach 

4 cerned, interested, reading, studying. Last fall the precon- 

. vention workshop of the NCTE was vastly oversubscribed. — 
A similar group planned for this year’s workshops dealing - 
With linguistics is bulging with enrollments; spe conference — 
Programs scheduled on the topic. OF great value may be the. 

dentification of goals and 


t. The College Entrance 
ill devote one-third. P 


Bv Parm a 


of their time tom 

odern language study. 
Ae applicability of pis research dealing with the meth- 
odology of teaching grammar has been questioned to a con- — 


helpful than the old in teaching students how - ites 
post it will not. Advocates are probably justified in nd 
E ae to assume that the new grammatica be 
E vs isappointing as the old in improving C! cation. 
tea n is equally possible that methods poe wanting inc 
3o b ng traditional grammar will serve inguistic grammar 
a etter, One suspects, for example, that students of average 
nd below-average ability will have as much difficulty in Te — 
a the generalizations gleaned through the new mu 
ina tough the old, since their basic problem appare» ly is 
Ability to cope with generalization, not with the accuracy - 
e concepts involved. a k -W 
th; at does seem to be one sound assumption, however; 1S 
7 at students who are taught by teachers who know the new 
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grammar or grammars—who understand the distinction be- - 
tween writing and speech, who know how to analyze the 
Structure of language—may be taught more effectively than 
those who do not have such instruction. Indeed, the abysmal 
ignorance of many teachers of English about the nature and - 
structure of our language may well explain many of the 
inadequacies of present instruction. Only about one-third of 
the colleges preparing English majors to teach in our high | 
schools require these students to complete even a single | 
course in grammar and usage, whether the grammar be struc- 
tural, traditional, or transformational. Only about half the 
many elementary teachers have enough instruction in English | 
language, nor do they have any substantial work in language — 
development or how to teach language to children. Small 
"wonder, then, that our school programs seem so confused. 
Increasingly we are finding many of the students of lan- 
guage urging a study of grammar for its own sake, not for its 
. contribution to the pupils’ ability to write and speak, These 
adherents are articulate, vocal, intelligent, sincere. They claim 
that the process of language distinguishes man from other 
animals and thus demands direct study in general education. 
The emphasis on phonology and oral language embraced in 
the new studies awakens us to the importance of oral pattern 
practice. The Detroit and Chicago schools, faced with the 
problem of teaching the standard dialect to students from 
culturally deprived homes, are reporting important successes - 
in using tape recorders and language laboratories for oral 
drill. Moreover, the Study of the grammar of sound within 
the English sentence, like the grammar of structure, will 
. probably cause thorough extension and revision in our methods 
of teaching reading, once the new insights are properly under- — 
stood and assimilated. 


Yes, there is much new in the language study. The tension 
on the rope is taut indeed, 

Composition. In the teaching of composition, schools are 
devoting more and more attention than before to the skills 
of organization. The concern in itself is not new—attention 
to ways of presenting ideas effectively is as old as the arts of 
rhetoric and logic themselves. “What has created “a fresh 
awakening" is evidence pointing to the centrality of form and 
organization in communication. In high school and college, 
ability to communicate at reasonably mature levels—leyels 
expected for normal theme writing—appears to demand 8 


—— —— S 
- ny TOJE a A 
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Consciousness of form, of relationships or organizational prin- 
ciples more than anything else. E 
The University of California recently established a special. 
faculty committee representing several departments to study. 
the prevalence of substandard writing among undergraduates. 
The group was concerned because the standard introductory 
freshman course in English-and the remedial course known. 
there and elsewhere as “bonehead English"—seemed not to 
be coping with the problem in any permanent way. The com- 
mittee studied term papers and examinations of fifteen hun- 
dred undergraduates. Its most conclusive finding was thats 
difficulties in organization and structure predominate in poor f 
writing; proficiency in the techniques of grammatical usage 
seemed a corollary of general ability to organize material . 
logically. This finding of the significance of “form conscious- 
ness" will not surprise those familiar with recent research in 
written composition. In short, good writers tend to be those — 
concerned with organization, with the problems involved in - 
forming relationships. The poor writers are those concerned: | 
primarily with mechanics. Moreover, poor writers, unlike 
the good, are totally unable to recognize good writing 1 . 
Others, One wonders whether those of us who have con- 
centrated on spelling, punctuation, and vocabulary in our 
classes—that is to say, concentrated on writing rather than 
Composition—have contributed to this disability in any Way. — 


TRENDS IN ENGLISH TEACHING " 
Research in linguistics and composition is serving as impetus ~ 
Or change in many programs. A number of trends are ap- — 


parent: 3 
(1) Increased emphasis on organizing sequential instruction 
es of composition, 


Concerning speci: rincipl 

ng specific processes and p Eni Coran 
Which merely require much writing. Oakland; California, for 
example, has tried to identify important rinciples of compo: 
Sition to be emphasized at every cycle level. The writing begins — 
at the primary level, continues in the up later. - 


2) Greater interest in t 
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secondary grades as contrasted with personal or creative 
writing. This is because the ability to identify and develop 
an expandable idea tends to be more easily taught in relation 
to composition based on impersonal topics. Themes dealing 1 
with personal experiences, ^What I Liked on My Vacation, - 
“When I Won the Game,” and the like, are appropriate and 
understandable topics for many young people. But they be- 
come increasingly less appropriate if they become a regular 
diet. Eleventh- and twelfth-graders must be encouraged to - 
reach somewhat beyond this level, to try coping with mature, 
abstract subjects, such as “The Impact of Change on Some 
Aspect of Society,” “The Concept between Justice and Venge- 
ance” in a play like Medea or The Visit. 

(4) More frequent, brief writing assignments of paragraph 
length or so and a few long, infrequently assigned massive 
papers. Although some college students claim never to have - 
written a theme in high school, it does seem reasonable that 
overworked secondary teachers of English have sometimes 
accepted quantity rather than quality. Unable to assign more 
than à paper a month, they ask for a “long one” to make the 
writing worth while. The folly in such an approach is evident. 
Most skills of organization can be taught in principle at least 
in relation to the paragraph—and is it not the principle of 
organization which is of basic concern? The person is not far 
wrong who said, “If a student can write a good paragraph 
before he enters the twelfth grade, I can teach him every- | 
thing he needs to know about a long theme. If he cannot 
write a good paragraph by this time, there is not any point in 
trying to teach him anything more,” 

(5) Less and less emphasis in the secondary school on the 
long research paper. The suitability of the paper for high 
school students has been questioned by many college instruc- - 
tors. The objections have been many, but primary is the one 
that students who cannot organize a 500-word essay should 
not be expected to cope with a 5,000-word theme. This is 
not to say, of course, that needed library skills cannot be 
taught through brief research assignments. ; 

(6) Recognition that the traditional book report violates 
every principle of sound composition taught elsewhere in the 
program, that it forces students to string together a series © 
virtually unrelated paragraphs (on setting, on plot, on most 
interesting incident, etc.), and thus seriously undercuts the 
composition program being developed elsewhere. In its place; 
more and more teachers are substituting something whic 
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might be called a book review, where students, like profes- 
sional reviewers, are asked to develop a single idea expressed 
in each book and to organize their comments around this | 
theme. x 

(T) Increased emphasis on essay examinations as the only 
valid means of assessing competence in composition. The 
College Entrance Examination Board has reinstituted an - 
essay examination as part of its official program. Some schools 
are establishing an annual essay examination for all students, 
perhaps one graded by special groups of readers. At Lenoir — 
High School in North Carolina, for example, each English - 
teacher now requires three “trial themes’—in September, — 
January, and May. These are short papers written in class, 
read by outside teachers as well as by the classroom teacher, — 
in an attempt to dramatize progress and to point up problems. 
Under the leadership of Marion Zollinger, high schools in 
Portland, Oregon, have been doing this for several years. A 
city-wide essay examination is held annually for all students 
in junior and senior high school. Papers are impromptu and 
written in fifty minutes. The students are even permitted to 
use dictionaries, since it is composition, not spelling, for 
which they are working. The entire set is graded by a 
Central Board of experienced teachers. In a recent assessment 
observers found some teachers who questioned the artificiality 
of the testing situation- and the spurious nature of the test 
results, However, most who have been living with the system. 
eer one time believe it contributes a ae sudo el 
standards, that it has resulted in upgrading com] Sid 
that it provides considerable continuity for pupils. The most 
iramatic result is a decrease in the number o£ students as 
Signed to a special twelfth-grade section from 28.3 per cent | 
in 1953 to 5.8 per cent in 1958. : 

All seven trends show the attention that some schools are 
now placing on organization of ideas. Perhaps to some exten 

is emphasis reflects the recent interest in form and soe 
of scholars in all areas of English—an interest in form shared _ 


In a different way by the structural linguists who study the 
Ways ideas are expressed, an interest shared by those con- 


cerned with symbolic logic and aesthetic theory. 
CONCLUSION 


These, then, are some of the heralds of change. Let us 
remember, however, that any social institution as Cop 
as our schools will change only slowly, no matter how radical 
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the stimulation. Some developments will wither on the vine E 
before reaching maturity; others will reach fruition and 
affect instruction in Ways not yet even estimated. These new 

ideas—this tension on the rope-are to be welcomed, not to be | 
feared, but welcomed with a hard head, albeit a sympathetic. 
heart. They should be welcomed because they bring to our 
Subject an excitement and a vitality, and because they force 
us to rethink our purpose and methods and to retain the 
best of the old. Above all, they should be welcomed because 


they demonstrate anew to us the endless fascination of our 
subject. 


"mw. 


Grammar and Linguistics in the Teaching of 
English 


) ALBERT H. MARCKWARDT 
j 


| 
| 
| 


Professor of English and Lingui: tie 
Princeton University M e 


Tn the second sense the term grammar suggests the attempt 
to describe the structure of language or of a language by 
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means of a terminology and a series of concepts derived from 
the Romans and ultimately the Greeks, one which succeeded 


not too badly in describing a highly inflected language in 


terms of the philosophy and what passed for psychology 
prevalent at the time. From this we derive the terms we use 
to label the parts of speech, the elements of a sentence, and 
the various ways in which these elements may behave. 
_There is some right and some wrong on both sides of the 
dispute to which I have referred. It is probably true that 
the way in which grammar is and has been taught in 
thousands of American classrooms has had little or no effect 
upon the language of the pupils. There is an element of truth 
as well as irony in the story of the boy who, for corrective 
purposes having been made to write I have gone on the black- 
board one hundred times, concluded his task by leaving a note 
for the teacher which read “I have wrote I have gone one 
hundred times and I have went home.” Nor can we place 
any substantial degree of reliance upon the likelihood of 
transfer from workbook exercise sheets to student themes: 


` Yet this by no means excludes the possibility that a language 


analysis which did portray accurately and cogently the 
Structure, operation, and potentialities of the language would 


not have the desired effect. 


As a footnote we must also account for the fact that “in 


the good old days” when grammar was "really taught” it was 
Or seemed to be an efficacious corrective discipline. There are 
Several reasons for the truth, real or ap; 
First, the student population partic t 
Schools and colleges was more homogeneous, reflecting gen- 
erally an upper or upper middle class background, and 
Speaking a better facsimile of standard English than is the. 
rule today. These same students had more experiences with 
Other languages, both ancient and modern, than do their 
Current counterparts. This reinforced the presentation of 
grammar as such to begin with, and even more important, 


the very contact with another language threw into bold relief 


the structural features and pot 
Finally, such wholly artificial exerc 

St sentence of Paradise Lóst, a tim x 
English classroom at the turn of the century, whatever their 


defects may have been, did have the virtue of forcing close 
analytical attention to a highly stylized literary dialect quite 
différent from the normal language habits of the student, 
One which was unusually rich in intricate developments of, 


jses as diagraming the 


e-honored staple of the 


entialities of the native tongue. — 


arent, of this assertion. . 
arly in the secondary - 
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and variations from, the norms of modification patterns and 
clausal structure. 


aspect, developed in eighteenth-century England through the 
work of such men as William Ward, Robert Lowth, and Dr. 


e hitherto passed for our 
n guilty of great solecisms, inac- 
even of grammatical improprieties, in many. 
most finished works,” wrote Thomas Sheridan, 
_ father of the dramatist, in the reface to his dictionary of 1780. 
; We need not concern ourselves with the social and cultural 
circumstances which encouraged the acceptance of such an 
unrealistic attitude toward language, except to say that the 
very factors which made it seem desirable in eighteenth- i 
century England were also present in nineteenth-century | 
America. We are interested, however, in the net results, There 
were at least three, One was the adoption by many students 
of what may be called, for want of a better term, classroom 
dialect, a sapless and Super-correct form of the language 
employed only within the hearing of the English teacher and. 
dn written work subject to her Scrutiny, and for the most parh í 
dropped like a hot-cake as soon as the hour was over. Some- 
what more harmful 
Perpetuation in the consciousness of many individual stu- - 
dents of six or seven shibboleths which they carried about 
with them for the rest of their lives and not infrequently - 
passed on to Succeeding generations. Among these may be 
included the prejudice against 4 preposition at the end of à 
RE the Dc of real as an intensive, like as a con- - 
junction, ain't even in the first erson negative interrogative, 
and above all the peculiar Hood that “colloquial” is i some - 
manner.a term of opprobrium. Aside from the essential. 
negativism of this attitude, there is the further complicating 


A 
£e 
[e] 
e 
g 
o 
S 
2: 
E 
e 
5 
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factor that no two people seem to carry about with them the 
same collection of linguistic prejudices. Finally, the whole 
approach has resulted in giving many products of our educa- 
tional system a feeling of inferiority about the language they 
use which amounts almost to a guilt complex, rendering 
them an easy prey to the quackery of the "better English" 
manuals. 

. To some degree the most violent excesses of the prescrip- 
tive grammarians have been brought under control through 
the efforts of a good many linguistic scholars. Textbooks no 
onger tell us that “lesser is a barbarous corruption of less, 
formed by the vulgar from the habit of terminating compari- 
sons in —er,” and some of the more advanced have even come 
to recognize the thousand-year-old propensity of none for 
a plural verb. The principal difficulty with the so-called liberal 
(I would prefer to term it realistic) attitude toward language 
usage is that perforce it must admit that in many instances 
English has no one or single established form. There are 
alternatives; the recognition and honest presentation of these 
will often result in a complexity which is likely to be peda- 


Nevertheless, as long as we continue to educate an ever- 
uth, we shall be dealing with 
students who come from homes where standard English is 
not habitually spoken. With them, part of our responsibility 

rticular prestige 
employ, for 
Standard English is currently a social dialect and historically 
lly, the magnitude of this task is 


its can be changed only through 
Constant drill, and that the number of new habitual responses 
which can be firmly established within a given period is very 
Small indeed. This demands careful selection and programing 
of what is to be taught. ` 

. Now let us consider briefly gra 
Sion, usually think of it when we ta 
C. Fries, “one must know 
fore beginning the 
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E 
analysis. The process of analysis consists almost wholly of 
giving technical names to Lens of this total ise e 
Knowing grammar’ has thus meant primarily the ability E 
apply and react to a technical terminology consisting of 

roximately seventy items.” s. 
asua A teachers would be quite happy 
their students were able to recognize and apply a grammer 
terminology of considerably less than seventy items. There 
are some I know who would almost settle for the eight P 
of speech. Unfortunately, however, as Robert Pooley ot 
pointed out in his most recent book, *a great number E 

A elementary school children are taught a large number 0! 
= formal grammatical concepts . . . these same materials ae 


are begun again 
are repeated year 
- after year through the twelfth grade. The results do not in 


in the pedagogical journals. 
This leads us next to as 
been more effective, Th (m 
Roberts sounds somewhat polemic, but it has the virtue of 
being brief and to the 
descriptions of language found in English grammars are true- i 
They deal—in part, at least-wit 
the language. . . . Sometimes, t 
describe categories which do not exist . . , But for the mos 3 
part, English grammars discuss rea] things. They do not 
however, discuss them trul 
descriptions rest is a nigh lish- 
circular argument, jumbling of principles, and plain foolis 


ness. . . . When we try to find-logic in the proceedings, “a ; 
are forced to conclude that English grammar doesn’t have 


any. Intellectually it can only be described as a mess.” 3 E 
1 Structure of English, Harcourt, Brace and Co., New York, 1952, p Boots 
2 Teaching English Grammar, Appleton-Century-Crofts, New York, 

p. 55. 


8 Understanding Grammar, Harper & Brothers, New York, 1958, p. 189. 
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This is a strong statement. Nevertheless, it is all too easy 
-to document the charges of circularity, contradiction, and 
confusion. This is not to say that a wise and intelligent 
teacher cannot work with the system; many have done so. 
The difficulty is that the system has too many flaws to assure 
even a reasonable chance of success at the hands of the less 
wise and the less intelligent. 

There are many reasons for the shortcomings in the system, 
but one in particular is worth pointing out, since it will help 
us to understand the possible role of present-day linguistics 
in this connection. It is well known that the apparatus of 
traditional English grammar goes back ultimately to the 
Greek analogist Dionysius Thrax, through the Latin works of 
Donatus and Priscian. As a language analyst, Dionysius 
performed reasonably well. The categories and concepts 
which he developed were well adapted to a description of 
Greek, a language which depended heavily upon inflection 
as a device for signaling meaning. In other words, Dionysian 
grammar did for its time and its subject just about what a com- 
petent language description should do today. The machinery 
worked somewhat less successfully with Latin, but no major 
shortcomings were apparent. 

. The attempt to apply this particu 
into severe difficulties. Here, after all, wa 
really a minimum of inflection, depending largely upon word 
order and function or structure words as signaling den 
Consequently the basic categories and concepts pe 
een worked out for the inflectional languages coul es 
longer be identified or recognized in terms of form but ha p 
be defined in terms of meaning, thus reversing the odis 
procedure of any descriptive science. Largely because o ko 
do we find the circularity, contradiction, and confusion thal 


Roberts complains about. J 
This Brees us to the role of linguistics. Let us coma first 
the kind of description of English (call it grammar, if you 
will) that the linguistic scientist would like to develop; nee 
the extent to which such a description has been M t 
and finally, how it may be put to effective use in the Eng 


Curriculum. j 
To begin with, the linguist recognizes that English employs 
numerous contrastive patterns of arrangement, E wi us 
Certain othef patterns of form, and that these pa eeu oe 
Stitute parts of a structural whole. Our procedure, n en, ‘i 
describe these patterns first, and only after they have been 


lar analysis to English ran 
s a language with. 
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uately described are we ready to ask just what meanin gs 
cm ald by these formally identified structures. obse } 
that this is precisely the reverse of the process that define; z 
noun as the name of something, or the subject of the senten: 
as the actor of an initial step. 


its mechanisms, including both the potentialities and. short- 


comings of the machinery, would enable him to manipulate: 
it that much more eff. 


derlying theory and approach of 
w ask to what extent a workable and 


anguage has emerged. A candid ] 
- reply to this question must recognize that the two princip? 


| approaches to the problem, one b Charles C. Fries, set forth 
in his Structure of English, sud the other by Henry Leg 
Smith, Jr. and George L. Trager, available now only m 


the highly condensed Outline of English Structure,* do diffe 
- On such matters 


logical evidence is em 


review in the journal Language.5 
the fact that compar 


cal analyses, the fe 


. Sound to Sentence in English.” © y 


A fair appraisal would recognize that these two analyses 


- d 
do provide us with a basic framework that can be employe® 
* Studies in Linguistics: Occas 


r- 
ional Papers, No. 3. Battenburg Press, NO A 
| man, Oklahoma, 1951. 


5 Vol. 81, No. 2 (1955): 312-345. 
6 Harcourt, Brace and: Company, New York, 1958. 
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Peto texts, that to a degree both of them follow some 
oa ents, and that in other minor matters all the details 
im pu to a completely satisfactory description of the 
aa Se have not yet been worked out. Unfortunately the 
E i been done in what for our purposes is the most 
a eee namely syntax. Moreover, thus far the scientific 
Kr cup ion has been virtually limited to the single sentence. 
E ire sequences larger than this still remain to be dealt 
iss et despite these shortcomings, there is enough to 
TA Si a foundation for able teachers and textbook writers 
RE so enough to mislead and mystify the less perspica- 
Nune the past four years four textbooks have appeared, 
l eza epared by authors who know something of linguistic 
| M who have tried to apply it in the books they have 
M who have recognized their indebtedness to it. 

H. W. Whitehall, Structural Essentials of English. 


! 

B Harcourt, 
| race, 1954, 1956. 
l English in Its Cultural Set- 


oclo and H. Warfel, American 

p ing. Knopf, 1956. 

paul Roberts, Patterns of English. 
| RS Understanding. English. 


Harcourt, Brace, 1956. 
Harper and Brothers, 


n. Only Roberts’ Patterns 


A 
t least two others are in preparatio 
chool student; the others 


| of English is designed for the high s 

l aed chiefly for college use. 

1 E ese books do have in common certain features which 
i inguish them from other texts, features which may point 


ay iri n 5 
e directions that grammars of the future may conceivably 
es of the spoken 


i €. They all use the suprasegmental featur 

n aes (stress, intonation, and juncture) to help segment 

S identify language units. Not one of them begins with 
parts of speech and other conventional definitions-in 


aci 
t, not one of them even uses the term “part of speech.’ 
r “word classes, and 


nstead, they speak of "form classes” © 
ion of how the lan- 


Xo rrj 
tive at these only after some examinati 
nize the distinction between 


i age operates. They all recog Z 
e ical and structural meaning, 2 their attention 
Pon the major devices which English employs to signal 


8 

mora meaning, including word order, structure words as 
SER ers, as well as inflection. From such an analysis, four 
jor form classes (noun, verb, adjective, and adverb) 


oY emerge, defined in terms of form and behavior rather 
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than meaning. In addition, certain groups of structure ae 
are recognized, some of which are the leftover p: EV 
speech; others reflect such concepts and functions as 

ination and intensification. sz 
Though small, this is a beginning. Thus far there i E 
experimental evidence on how well it works. We hav g oH 
the testimony of enthusiasts and the doubts of the s eptics. 


; e 
this is indeed the right track, the immediate tasks are thre 
in number: 


1) To improve the por descriptions of English, i.e., to 

h forward on the scientific ront. E. 
p To extend the application of linguistics through the PP 
ration of more and Penes textbooks, reaching down. into a 
junior high school and the elementary grades. Irrespective E E, 
age at which abstractions can be grasped, children can obs 
language behavior as 


0 
successfully as they can observe nature 
any other phenomenon, 


3) To train or retrain teachers to employ and apply this er 
of language analysis, Professor Waldo E. Sweet of the Univer: cedi 
of Michigan wisely refused to release his linguistically orien f 
Latin materials to teachers who had not had some training Bal 

eir use or in linguistics generally. We shall do well to proceed 
with similar caution, 

These three Steps will not be 
are to move toward them with 
inclined to place the major stre 
prefer to see the movement a 
revolution, emphasizing 
rigorous observation of 
nevertheless critica] exa 
- sult, and a constant eval 
must be designed to m 
structure functional and 


achieved overnight, and if "d 
deliberate speed, I woul Jd. 
58 upon deliberation. I shes a 
s à progression rather tha ad 
always the virtues of painstaking bat 
the language, an open-minded) a 
mination of the analyses whic cil 
uation of the teaching devices W age 
ake the presentation of the langua£ 
operative, í 


What Have We Accomplished in Reading?— 
A Review of the Past Fifty Years 


NILA BANTON SMITH 


Professor of Education, 4 
New York University 


- This last half-century stands out 


od. 
in the progress of reading instructio; 


as a truly golden pen 
n. More innovations bav® 
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been effected in reading during the last fifty years than 
during the entire three hundred years antedating this period ` 
of American history. I am sure that progress has been equally 
notable in the other phases of the language arts constellation. 
It is most appropriate that accomplishments in all of the 
language arts areas be reviewed upon this momentous oc- 
casion—the Golden Anniversary of The National Council of — 
Teachers of English! í ; 
Progress in reading instruction has been marked by a suc- 
cession of tuming points. For a period of years reading 
methods and materials all over the country are quite similar - 
—so similar, in fact, that an unbiased examiner might arrive 
at the conclusion that all had been turned out of the same — 
mold, with just a slightly different crimp here and there in | 
the contour of the pan. Then, rather suddenly, a new plan à 
becomes popular, and we teach reading in this manner until | 
another turning point arrives. Thus, epoch after epoch of 
reading instruction passes (26). j pet 
Fortunately printed records are available to which we can 
turn in delineating these epochs and ascertaining their char- 
acteristics. In attempting to obtain information to bring to 
you about reading epochs during our recent half-century the 
following source materials, published between 1910 and 1960, 
Were explored; prominent educational magazines that usually ; 
contain reading articles, yearbooks of learned societies, sum 
maries of published investigations in reading, lists of Aue. 
published masters’ and doctoral researches completed or 
under way. More than 300 pieces of materials were survey q d 
for the purpose of picking up the sequence of events E 
trends which marked the pilgrimage of reading in its upwa ‘ll 
march from 1910 to the present time. This information Wi 


€ presented to you by decades. 


ACCOMPLISHMENTS FRO 


The dramatic decade beginning with 1 


first trul i din 
ly great breakthrough in reading ; : 
the birth Hi the scientific movement in education. In 1909 


orndike initial presentation of his handwrtit 
Scale Bae. ane of ae American Association ter | 
dvancement of Science, and in 1910 it was published. Ce p 
enerally speaking, the publication of the eriy BE 
as been recognized as the beginning pa os mtilca y. 
Movement for measuring educational products scientifica Yi 


S pear 
^ the immediately ensuing years, scales and tests appe?" 


M 1910 TO 1920 . : 
910 ushered in the 
progress. This was | 
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rapidly: Courtis arithmetic tests, Hilligas’ Composition Scale, 
Buckingham Spelling Scale—and then a reading test—The 
Gray Standardized Oral Reading Paragraphs (13). This test 
was published in 1915. Other reading tests followed shortly. 

As a result of the strong new surge of interest in placing 
education on a scientific basis together with its correlative 
motives for developing instruments of measurement, we would 
naturally expect that the scientific study of reading problems 
would take a vigorous spurt. And this it did. 

Through all the years up to 1910 only 34 studies had been 
reported in reading. During the 1910-20 decade, 200 accounts 
appeared, about six times as many as had been reported dur- 
ing the entire history of reading preceding this time, These 
studies had to do mostly with tests and school surveys as 
would be expected. 


As for method: the most revolutionary thin happened 
that had happened E à 


churches, and dames began to teach reading in kitchens. 
"For hundreds of years ora 


new idea was at least launched. Discussions of the advantages 
of silent reading appeared for the first time in the Sixteenth 
(16) and in the Eighteenth (17) Yearbooks of the National 
Society for the Study of Education. Speakers at educational 
conventions began to talk about it, magazine articles began 
to discuss it. The idea had been born. 

To sum up: developing the concept of applying scientific 
techniques to the Study of reading, devising standardize 
instruments to measure teading achievement, increasing the 
number of studies tremendously, initiating the silent reading 
idea. These seem to have been the major accomplishments 


from 1910 to 1920. 
ACCOMPLISHMENTS FROM 1920 TO 1930 


The period extending from 1920 to 1930 is perhaps the 
most golden decade in this golden era of progress in so far 
as fundamental changes in teading practices are concerned- 
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These changes were largely due to the scientific movement 
which had shaped up during the preceding period and which. 
now was opening up fresh wells of information with im- 
proved and extended applications. 

The new studies conducted during this decade carried 
with them three distinct earmarks of progress: the number 
increased tremendously; they covered a wider scope of 
problems; many of them were conducted in classrooms by 
teachers and other school personnel, rather than being con- i 
fined to the laboratory. ; y 

As to the number of investigations: Gray’s summaries reveal A 
that 763 were reported as compared with 200 during the 
preceding decade. This unprecedented increase reflected the 
zeal and enthusiasm with which school people were sear 
ing for more information about the important subject of rea 


ing. 
The studies of this period probed a variety of problems, - 
but there were three problem areas which were most highly f 
significant. They were significant because they resulted in 
sweeping changes in practice. These three areas were: a) 
silent reading, (2) individual differences, and (3) remedial - 


reading. SEN 
The first half of this decade might well be called The 


Age of Silent Reading.” “These years were marked with an 
exaggerated, often exclusive emphasis on silent reading as 
opposed to the traditional oral reading techniques” (25). As 
previously mentioned, the concept of teaching silent read- 
ing was initiated during the latter part of the preceding 
period, but it didn’t really take hold as a nation-wide class- 
room practice until during the years of 1920 to 1925, This - 
sudden and widespread reversal in practice was largely due to 


two influences: the development 


of tests which revealed that | 


he report of the — 
" Following the 


authors prepared professional boo s 
ers busied themselves in preparing exercises 
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comprehension of silent reading by means of drawings, true- — 


false statements 


off, somewhat; i 


oral reading, school people discovered 


As for individual differences: with 
the newly developed tests, a very great 


the administration of 
fundamental truth be- 


there were wide individual differences in the reading achieve- 

n, in the same grade and in the same class- 
room, This discovery Spurred school 
With a variety of adjustments in classr 
instruction, designed to cope with this 
tion in the learning rate of children, 


ment of childre 


There were reports of ad 
‘Maintained the regular or; 


flexible promotions, and differentiated : 
pulsating new ide was that of breaking up class organization 


receiving at the 


books dealt with 


people to experiment 
oom organization and 
newly revealed varia- 


ganization such as ability grouping, 


assignments, But the 


entirely to permit of individual Progression. This plan of 


present moment. Speeches, articles, and Yearn 
the subject. San Francisco: Los Angeles; 


in; and other school 


systems reported (21) results they had obtained b individual 


The. various 


plans, on the whole, 


` 


were patterned after 


_4n investigation on "Pupils R 
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the Winnetka or the Dalton ideas, in both of which individ- 
ual Progression in reading and other subjects was made 
possible by means of assignments in which the child worked 
through subject material that increased in small increments 
of difficulty. The important point to note is that attention to. 
individual differences in reading received its first great impetus - 
during this decade of remarkable progress. | 

The concept of remedial reading was launched from its 
small island of study during this period and sent out over un- _ 
explored seas in quest of answers to disability problems. The — 
movement was spurred on by the use of standardized tests. 
These tests revealed that thousands of boys and girls were 
failing each year to make normal progress in reading. Pub- 
lished reports of work in the reading disability field indicate - 
that the chief interest at this time was in diagnosing individual 
cases. As for method, it was-during this period that Fernald | 
evolved her kinesthetic method, and that Orton expounded ^ 
his theory on mixed dominance and the treatment that 
accompanied it. Remedial reading did get under way during 
this period. 

In the beginning reading there also were innovations 
Experience charts first came into use. The Nineteenth Year 
book (18), published in 1920, dealt with reading materials. . 
In it examples were given of charts based on children's exo 
periences, and the practice of introducing children to begin- | 
ning reading through the use of such material was advocated. ; 
This practice was not widely accepted until much later, but 
Progress had been made in evolving the idea. T 

And last but not least, mention must be made of another 
mark of progress which clearly stamped itself into the later 
annals of this decade. The reading readiness concept began 
to take shape at this time. hd " 

In 1926 The International Kindergarten Union in co-opera- — 
tion with the United States Bureau of Education conducted 
eadiness for Reading Instruction — 
upon Entrance to First Grade.” The first articles on this subject 
Were published in Childhood Education in January, 1927. 

Wo of these articles used the term “reading readiness." no 
So far as I am aware, this was the first time that this phrase 
crept into our reading vocabulary (27). In Gray's AE. 
Published in 1928, he reported for the first time three studies 


9n reading readiness. A few masters’ tee did a pv ^J 
arti i z d before the close oi th 
icles on this subject also appeare a i ia tho Coritb leal 


decade, The new concept, however, 


Ein reu SNR AS, 
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stage, and little was done about it in a practical way until 

the following period, but the movement was on its way. 
Much more could be said about the accomplishments made 

during this unprecedented period. I should like to dwell 


L2 ACCOMPLISHMENTS FROM 1930 TO 1940 


"This period may be characterized largely as one of exten- 
Sion zd application rather than one of revelation and initia- 
tion. 

Investigations continued at an accelerated pace. In round 
figures about 1200 studies were reported between 1930 and 
1940. Not only were these studies greater in number, but they 
were superior in isolation of problems, in designs, and in 
controls, 

Some of the embryo ideas that had sprouted in the preced- 


ing decade came into full bloom and fruited profusely at this 
time. For example: the readin i 


reported each year, 

Similar trend is seen in published articles on reading 
readiness, Periodicals abounded with discussions on readiness. 
topics from 1930 to 1940, Articles on this subject rarely ap- 
pear in present-day literature, p 

' In the light of this evidence, it may be concluded that this 
was the period of most vigorous emphasis, both on investiga- 
tions of reading readiness and applications of the readiness 
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Remedial reading, which had experienced a touch-and-go 1 
C ENIGOR during the preceding period, now became estab: 
paned and gained stature. Many significant studies were con- 

ucted in the remedial reading areas: causes of difficulties, — 
diagnosis, and corrective procedures. Professional books de- — 
voted exclusively to remedial reading were first published. — 
Some laboratory studies were still made but the majority of 
Studies now were conducted in schools. Remedial une " 
which had started in laboratories, now became a topic for — 
practical experimentation in the public schools themselves. F: 

A new trend that began to emerge was that of giving begin- - 
ning attention to high school, college, and adult reading. — 
Studies made at these levels, however, were mostly concerned, — 
with interests in, and uses of reading, rather than with reading ; 
achievement and teaching procedure. 

Every decade reviewed so far has been characterized by 
one or two events of great distinction. In the 1910-1920 
decade, it was the application of scientific measurement and 
investigation to reading, in the 1920-1930 era, it was the 
startling innovations of silent reading and of individual pro- 
gression. What was the spectacular event in the nineteen- 
thirties? 55 

The Activity Movement swept the country during these 
years, and the startling new idea in reading was to teach this 
skill as a part of the Activity Program. Jn such a program 
children worked freely and spontaneously and actively in .— 
following their own interests; and teachers were intrigued 
with the new “game” of trying to get all of their subject — 
matter across through “Units of Work.” 

In so far as reading was concerned, x 
considerable number of books bearing largely on the topic of 
their *Unit of Work." This was the first big impetus for E 
bringing a quantity of books into the classroom for reading. 

ere was a profusion of charts and school-made booklets 
growing out of children's interests. Pupils read functionally ‘ 
from their co-operatively prepared materials and out of many .- 
books in doing research in connection with their Units. Tn 
word, this was how reading proceeded in the Activity Pro- — 

5 


gram in the thirties. eT 

We no longer hear of the Activity Program at this time 
nor of the teaching of reading in connection with this program. 
The Activity Movement, however, made a vigorous. impact Qu 
the teaching of reading and other subjects at this time—&n | i 
impact so strong that its influence still continues. The Activity : 


pupils had access to a | 3 


280 Revolution in Teaching 


Movement distracted the school public from its age-old con- 
cept of schools centered almost exclusively on subject-matter 
goals to schools in which consideration is given to the child, l 
imself, his stage of development, his interests, his activities, 
his choices and his decisions. 4 
In summary, we may say that progress in this decade was 
characterized by continuing investigations, greater in number, 
higher in quality than in the preceding decade; intensive 
application of the readiness concept; transfer of remedial ac- 
- tivities from laboratory to classroom; beginning attention to 
“reading at higher levels; and widespread interest in teaching 
reading as an integral part of the Activity Program. 


ACCOMPLISHMENTS FROM 1940 TO 1950 


An event resulting from progress in science overshadowed 
all other indications of progress during this period. The “birth- 
day of the atomic age” is officially set as December 2, 1942, 
when Dr. Enrico Fermi turned on the first successful nuclear 
energy machine in Chicago. The first atomic bomb destroyed 
Hiroshima on August 6, 1945. On the face of things this 
terrifying discovery with its possibilities for good or for evil - 
reduced to comparative insignificance our little scientific 
achievements in reading. Yet, could this achievement have 
been possible without reading? Can we cope adequately with 
its future destructive or beneficent effects, as the case may 
be, without more efficient reading skill and a wider-reading 
citizenry? The atomic age and reading immediately become 
interactive. 1 

But we didn't realize this at the time. We were too close - 
to this earth-shaking event to sense its import for reading - 
instruction. The war probably only had two immediate effects 
on reading. One of these was a diminution in the number of 
reading investigations. This was probably due to the fact that 
many of the psychologists and educators who conducted 
research in reading, or stimulated others to do so, were in the - 
armed services, 

The other major effect of the war was the shocking dis- 
covery that at this day and age thousands of young men in 
the military service could not read well enough to follow the 
Simple printed instructions for camp life. Coupled with this 

. discovery was the revelation that reading could be taught to 
these young men in army camps in an amazingly short time. ` 
Concurrently, several new investigations disclosed reading 
deficiencies in large numbers o£ high school and college stu- 
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dents. These several influences combined to produce a spurt 
in attention to reading at these higher ih Immediately 
following the war, a great deal of professional literature on 
reading emerged and among these publications several bul- 
letins and one Yearbook appeared dealing with high school 
and college reading. Chief among these publications was a 
bulletin of the National Education Association titled Reading 
Instruction in Secondary Schools (15), and the Forty-Eighth 
Yearbook, Part II of The National Society for the Study of 
Reading, titled Reading in High School and College (24). 
The actual teaching of reading at these levels had not pro- 
gressed far at this time but the idea was vigorously BE. 2 
During this period, reading in the content subjects also 
became a matter of wide discussion and the subject of a few 
investigations. The studies at this time pointed to the general 
conclusion that while good readers can read well in all subject 
fields, special practice in reading in particular subject areas is 
helpful to average and poor readers. 
In the forties, wide recognition was given to the interrela- 
tionships amongst the language arts. Studies, articles, speeches. 
were concerned with the relationship of reading to spelling, 
handwriting, vocabulary, and composition. As a result we 
came to recognize that reading was not an isolated skill inde- 
pendent of other skills used in the interchange of ideas, but 
that it was just one aspect of the total language arts con- 
stellation mutually dependent upon and interactive with all 


other skills in the communication dimension. M 
A strong new concern also sprang up in regard to the effects. 
of three of the newer media for mass communication: comics, 
movies and radio. Television did not come in for much atten- 
tion until the next decade but during this period wide dissem- 
ination of entertainment throng the first named ane 
stirred up worry on the part 0. school people and para i 
They feared that interest in listening to radio, i ng ai 
Comics, viewing movies would reduce interest in rea ing s 
thus decrease the amount of d done. Numerous popular 
articles bemoaned the situation an pointed out its cant ey 
Several studies were conducted directed toward the exp. Des 
tion of students’ interests iù this area and finding oe d 
much time they devoted to the offerings of these types. 


initial steps were taken in obtaining information to combat 
What was thought to be the first threat to reece ms 

Remedial diagnosis and treatment continued P c amai 
segment of the spotlight. Mechanical instruments a 
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which had been introduced during the preceding period in- - 
. creased in numbers and use. There were fewer studies re- - 
: ported on psychological factors such as dominance, handed- 
— ness, eyedness, and reversals. An increasing number were | 
"devoted to personal factors as related to reading: personal 

interests and attitudes, personal status in social, emotional, - 
_ and experimental maturity. This attention to other growth and - 
development factors as related to reading was certainly one of | 
the most notable advances made during this period. i 


Rowing consciousness of the profound truth that reading 
. doesn't develop in a vacuum by itself, but that it is part and 
. parcel of general child development and is affected by all j 
, other aspects of child growth. i 


) ACCOMPLISHMENTS FROM 1950 TO 1960 


— À most exciting decade! For one thing, interest in reading — 
instruction became almost universal during this period. There — 
Was a time when primary teachers were the only people inter- 
ested in the teaching of reading. Now teachers of all subjects - 
and at all levels want to. know more about reading. Parents — 


^ 


laymen are discussing reading freely. A great conflagration of 
interest has been ignited amongst teachers and students, and 


through articles, speeches, discussions, and investigations. 
Several comparative studies of “Then and Now” were made. 

These studies, on the whole, showed that we were teaching 
xeading as well as or better than in preceding years. 

- Insofar as Progress is concerned the criticism by laymen 
"probably had three good effects: it caused school people to 
examine their present methods more carefully; it stimulated | 
the interest of parents and other laymen in reading instruc- y 


fion it offered motives and opportunities to school people to 
explain the research, psychology, and philosophy on which 
present methods are based. So in this situation, as is often 
the case in other situations, even criticism caused reading to 
move forward. 

Perhaps as an offshoot of interest and criticism, coupled | 
with a growing awareness of the complexity of the ahi 
process, there has been a spurt of activity in the reinstatement 
and increase of reading courses in the curriculums of teacher- 
training institutions. Concurrently with this interest in add- 
ing more courses, standards are being raised in regard to the 
qualifications of teachers of reading and of reading specialists. 
This movement toward better-trained teachers in reading is a 
big step forward. 

As i the number of investigations: studies during this 
period reached incredible proportions. Gray reported over 
1,000 studies in his 1960 summary, but in his introduction he 
said for the first time in his thirty-five years of annual sum- | 
marizing, “The number of studies are increasing so rapidly 
that it is no longer possible to report all of them in this annual 
summary. Those referred to this year represent either a new 
or distinctive approach to a problem or suggest significant 
issues in need of further study.” Not only was this increase 
apparent in the published reports of reading investigations, 
but it also was reflected in the reports of dissertations com- 
pleted or in progress which soared to new numerical heights, 
the number reported averaging about 90 per year as compared 


with about 50 in the preceding decade. wy 4 

Advance is shown in the subjects of investigation. Reading 
in the content fields, adult reading deficiencies, and television. 
as related to reading came in for strong additional attention. 
The most gratifying trend revealed, however, is that we are 


at present delving more deeply into the reading process and 
more broadly ato the factors that affect it. The former popular 
have been replaced with studies 


topic of phonics now seems to 
of perception. Comprehension 
Sum; the emphasis at presen 
processes of interpretation ane Cri! e 
hess studies are replaced with investiga 


: SEXE d 
and e dial reading is not so much concerne 
xu mie de F cific teaching remedies 


now with studies of gadgets and specii : 
as it is with organismic and personality M um 
personality, attitudes, and interactions with the child as ra ited 
to reading entered the research scene for the first time during 
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this period, and many reading investigations concerned with 
parents and their children are now being reported. Studies. 
— are made in regard to the climate of the classroom and its 
effect on reading. This mere glimpse at some of the subjects 
_ of the most recent studies is indicative of a trend toward 
probing to greater depths and in wider breadths than was 
. evident in most of the studies preceding this period. 
- Special mention should be made of a clearly discernible 
advance in regard to reading and the other language arts. In 
the preceding decade we became strongly concerned about 
the relationships of reading to the subjects of spelling, hand- ; 
writing, vocabulary, and composition. During this decade we 
have moved on to a concern about aspects of the language | 
_ arts which perhaps are less tangible than the subject-matter - 


as loomed large 
on the horizon of late is the plan known as individualized 
instruction. The amount of attention given to this plan in this — 
decade is comparable to that given to individual instruction ' 
ly is the most popular topic 


nal magazines and often at — 
teacher gatherings. $ 


x This individualized plan of the present is different from - 
- individual instruction which was i 


present plan is child-psychology-oriented utilizing particularly 
_ Will theory of seeking, self-selection, and - 
-Pacing, in that the child seeks: that which stimulates him, | 
[ees the book he desires to read, and proceeds at his own - 
rate. Me. 
. This plan has been used too recently for research reports to. 
have crept into published summaries of investigations. Most 
of the research on this topic at present falls into the unpub- 


wA 3 


. 
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lished category of theses, dissertations, or mimeographed 
reports of experiments carried on in certain school systems, 
An examination of the most recent sources listing dissertations 
completed or under way indicates that a quantity of research 
is now taking place in regard to this topic. Much of it will 
undoubtedly find its way into print in the near future. 

Much more could be said about this period, but because 


of lack of time we now shall let the curtain fall over the last - | 


Scene in fifty years of reading accomplishment. As we review 
the stirring events of the past, we have a right to feel cheered, 
grateful, proud. In looking back in retrospect we might wonder 


whether ano! 
chang 
could be con 
newly developed tools, 
conducted, we might reason 
ing instruction have been e 


could never be so great as this. 
If we do reason to this conclusion, we probably are wrong. 


We pioneered during this period in unexplored territory. We 
chopped down and cleared away the large virgin trees, but 
perhaps some of the humble shrubs or creeping vines or 
fragile mosses may hold even more significance for us than the 
strikingly obvious, first-sight timbers. But these more obscure 
growths won't yield their significance with the use of heavy, 
saws and axes. We shall need fresh, piercing insights in 
choosing which of these to select for dislodgment, and then 
we shall need unique, delicate tools to pry them loose EU 
their tangled environment and to test the potency of their 


What I am trying to say 1s that while our accom lishments 
I rying y S 
ave been very reat, indeed, it may be that we have on y 
g ? > k U 


Y a the troposphere, AS 
penetrated the first layer, p Da E inpentous 


doubtedly, brilliant new insights will tio: 
new i Y Des of experimentation will be evolved. Possibili- 


ties of such developments portend opp 
achievement in the future. i 
Most assuredly, we shall not rest comp ate REL 


ducted scientifically. In consideration of the 
our eagerness to learn, and studies 
that practically all facets of read- 
xplored and thus another era 


look forward to still greater accompli € 
US push on and on Sith more and more vigor in the next 
decade and the next decade, and in all of 


aheadl 


ortunities for unlimited — 


acently in the glory . 


ther fifty years could possibly bring about so many - 
es. This was the first period in which experimentation - 
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AN IRONY AND A NEED 


Bt: Pees 
^ has ee anons irony that the curriculum of American schools 
amed so little touched by the social sciences in an age 


a E ^ 
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uman desires and possibilities, "Through the filter of populari- | 
. zation, the social sciences in the past few generations have. 
altered the beliefs 
- child rearing, 
and other m 


and philosophical task of. 
rmed and critically intelligent | 
ritance and even of the broadet | 
nd responsible citizen of today 
ena of competing social values, 
difficult decisions that people 
O operate, today and for the 


schools, For the most part, the present social. i 


zy 
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- Studies curriculum is simply obsolescent. It has remained 
essentially unchanged for forty years or’ more. Immense - 
hanges in human society and knowledge, in the nature of 
Ocial responsibility and’ character, have occurred without 
. Compensatory development in the social studies curriculum. 
e most recent significant change in the social studies offer- 
& came as a result of a national commission statement in — 
1917 and 1918. Since then little new of value has.been added 
and little old dropped. The social studies in elementary and. 
Secondary schools, as a result, are not geared to the swiftly 
- changing social, economic, and political world in which we 
and our children live. The curriculum in most schools still ' 
“disregards the non-Western world. Areas of public olicy 
that are difficult and controversial are principally avoided. The - 
- Social sciences other than history (and government, presented — 
as a mechanical system) are largely ignored. As far as the 
"majority of our schools are concerned, it is as though the | — 
_ tremendous development of the sciences of man in the past — 
half-century has not occurred. Economics gets short shrift— 
And mainly as mythology. The findings of anthropology, so- 
- Giology, social psychology and related fields get little attention. 
The subject matter that comprises today’s social studies in the 
Schools is presented in highly sanitized mass production text- 
- books intended to offend no conceivable interest group, and is 
- Gealt with chiefly in a read-recite-quiz manner which would 
Seem almost calculated to reinforce both its inanity and its ~~ 
: Short-term retention. It is hardly remarkable that students 
Characteristica]ly regard social studies as a crashing bore. The 
Sny of all this is that the need for a wide and deep literacy 
€ studies of man is so critically urgent. ey 


WHY SOCIAL SCIENCE LAGS y 

a he backwardness of social studies in our schools is 

nally a function of the state of the social sciences them- 
ae Not only are these fields “new” as disciplines and 
ther dic late-comers to the academic table, but they suffer 
Sata. sabilities, Their growth in this century has proceeded d 
To íonstantly accelerating rate, in a kind of metastatic way. 
the social sciences seen from the middle distance seém 4 
ek arily diverse, sprawling, complex, and often either. : 

Shee. EY usly tentative about the obvious, or given, as Ann Roe. 
less à ag better and better research designs about matters - 
y ay h less importance, As an influence upon the schools, - 
andicapped by their lack of anything resembling - 
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i f 
ified body of social science theory. De: ite the efforts 9: 
d ao eee Tike Tyler to reflect multi disciplinary gene 
tions to the schools, there has been little substanti a 
co-ordinated endeavor in this direction, and the school soc 
ies curriculum shows it.5 E 
ERR perhaps more serious, obstacle to the pee 
tion of the social studies curriculum arises out of the for i 
ding nature of the problems that social Science may deal M 
As Havighurst has pointed out, the chief limitations that ot 
Schools have as agents of social change are in the realm 
social taboo and controversial social values.9 In these realms, 
where social Science is accustomed to move with relative fee 
dom, school curriculum js most unresponsive or hostile to 


»T 
irrationality, prejudice, inconsistency, confusion, and taboo. 
And these areas (e.g., P Sdn 
Sex, religion, nationalism, and patriotism) tend to be “clos: 3 
in the sense that investigation of materials and reflective treat- _ 


tment of problems are largely inhibited or excluded in con- 
uu Schools. . 


we shall make no Progress in dE d the social studies 


ly inoffensive, except to social scientists and a few other 
students of society. £ 


Other factors in lag may be added. At least one has p 
dealt with by de Grazia, “the hatred of new social SIER SA 
Distrust, if not hatred, is easy to find. Auden’s commandm 


Thou shalt not sit with statisticians 
T commit a social science 


er? MN 
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JS repeated in Jess interesting language and at more len. 
- by a wide range of scholars and cw not all of whom pm 
. poets or classicists. At its best, outside skepticism about social 
_ Science can be as helpful as it is keen, deflating the turgidity 
With which we sometimes describe self-evident discoveries, 
--4e humanist Fiedler’s penetrating critique of voting studies 
_ M particular and political sociology in general is a case in: 
_ Point.2° But the skepticism of the informed and sympathetic 
critic is less common than the blank hostility of the proudly 
- "Enorant. The latter include at least some academics and lay- - 
Then whose personal anxieties are heightened by the thought 
"at social science deals with phenomena that should not be - 
. looked into, at least not with an objective eye. : | 
Another very real reason why the new social science has 
_ Hot been taken up in a new social studies curriculum lies in 
_the teaching manpower available. With notable exception 
- that prove the rule, school teachers in the social studies are rk 
not characteristically well prepared even in history or the. 
older social sciences (e.g., economics, geography), to say. 
— nothing of the newer fields. Nor do the extreme pressures of - 
- day-to-day teaching allow them time in which to read or study ^ 
lo raise their level of scholarly competence, assuming that 
Motivation to do so might be present. By their lack of broad 
9r special preparation in the disciplines and their demolish- i 
"ng schedules, social studies teachers are driven to the easy — 
Way out: reliance on a standardized text in history or civics 
9r most of what they try to teach. To expect such hard- - 
Pressed people to innovate, especially in a curriculum area | 


SUI : d s $ 
n^ Sensitive and inchoate as "the new social studies," would - 
PE naive, i 


A 
i SIGNS OF CHANGE 

At present and in the recent past, signs have appeared that 

AY signal substantial moves to modernize the social studies. 
EY of these Signs have been raised by leaders in the social 
Mer Dlines and associations, but there has been comple- - 
E. MY activity by certain individuals, groups, and agencies . 
_ Peaking for the school social studies. E. 


he Soci a à special commission of the National Council for 


Studies, headed by Howard E. Wilson, called for — 
an 2 t y à 
funded cational programs responsive to social change and the — 


po hts of the social and behavioral sciences." This 
Ome 25 followed by the establishment of a joint ad hoo 
"^. bycthe Council and the American Council of - 


t 
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Learned Societies, seeking a vehicle for school teachers and 
social scientists to join forces for curriculum reform. In 1960, 
the NCSS-ACLS group commissioned a series of papers in 
which scholars were asked to present the social science con- 
cepts and generalizations that high school students should be 
expected to have learned by the time of graduation. These 
papers were presented to the annual meeting of the NCSS in | 
November, 1961; their publication is scheduled for the cur- 
rent academic year. - 
In December, 1961, the School and University Program for 
Research and Development (SUPRAD) of the Harvard Grad- 
uate School of Education conducted a two-day conference, 
chaired by Feldmesser, on the Behavioral Sciences in the | 
Secondary School. Some thirty-five sociologists, anthropolo- 
‘gists, psychologists, and education specialists took part, con- 


cluding (a) that more behavioral science should be taught in - 


aoc ety. schools; (b) that teaching methods and the varia- 
ty of cultures were important considerations; and (co) 
that a variety of curriculum innovations should be tried and 
evaluated.12 


In the same period at the end of the 1950's, scholarly | 
associations were movin i 


their sophistication about the conditions ' 
ean schools, teachers, and children. The . 
s by these committees has been the work - 
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posal grew out of a two-week conference in June, 1962, held 
at Endicott House, the M.LT. facility at Dedham, Massa- 
chusetts, The conference dealt with the relationship of the 
cial sciences and the humanities to the school curriculum 

om kindergarten through secondary school. Some forty 

Scholars from various universities, and school people from 

_ Several parts of the nation participated. Frederick L. Burk- 

hardt, President of ACLS, and Jerrold R. Zacharias of M.I.T. - 
- Were cochairmen of the conference, and the principal general 

model of curriculum revision considered was the massive | 
Program of the Physical Science Study Committee (PSSC) in 

_ Which Zacharias has been the moving force. ; 

The Endicott House conference relied heavily for its instruc- — 
tional orientation on Jerome S. Bruner, and the nondidactic, . 
inductive approach which characterizes the PSSC program . 
and much zd the new teaching in mathematics. For some 
Specialists, e.g., those in anthropology and political science, 
this orientation was easier to accommodate to and use in 
thinking about curriculum design than it was for others, 
- notably in economics. The conference group rejected the idea . 
of reproducing in small at the school level separate courses | 
in the deseri disciplines, except as electives. Instead, the 
ndicott group saw the long-run task as one of creating 
Integrated, social science sequences for the lower and secondary 
"Schools, related to comparable sequences in the humanities, 
nd geared to varieties of individual development, intellectual 
-Browth, and responsible citizenship. su 
-.. Two forms of follow-up have resulted from the conference. 
ne is experimentation with integrated social science se- 
quences, including the development of a framework of con- 
ae new materials, and instructional techniques. Douglas 
b Wer of Harvard is working in this regard with a small group _ 
qu gcholars who are concerned with kindergarten through 
thp Stade. Richard Douglas of M.LT. is doing the same 
yew With another team interested in the senior high school | 
Schod] and I am working with a group on the junior high ! 
is go Social studies curriculum. The second form of fallen es í 
Studie Projection of a major effort to. program the new social - 

ive £5 In relation to the newssocial science on a comprehen- | 
Cale over a period of time. This large-scale undertaking - 
able Md stage, but envisions a modernization com- | 
- COurses a that provided by PSSC, with various new units, 
teacher, Study, films, artifacts and other materials, texts, 


"Sive s 
in 


5 guides, and the like. The designation of this project 
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at present is the Curriculum Development Program in Eo 
Humanities and Social Sciences, and its joint sponsors eed 

_ ACLS and Educational Services, Inc, (which now han 
the PSSC program) .° 


REQUIREMENTS AND OUTLOOK 


Recent and current activity should not be mistaken for agli 
achievement. Whether Papers, pronouncements, and uer. 
are the prelude to genuine modernization of the social stu 
in a significant way will turn on a number of factors. ud 

One of these is money. To get some idea of how. ^ 1 
would be needed in social science-social studies cura 
revision from Kindergarten through high school, consider ei 
fact that the successful PSSC program has required appro i 
mately a million. dollars a year for the past six years tO 


- upgrade one course in high school physics alone. Thus far no 
foundation, a 


. courage to vi 
the-board 


ho 
Much depends, too, on the degree to which scholars MT. 
are accustomed to working only in their special field: am 
learn their Way into the situation and needs of our vast sc ace 
enterprise and contrive to See its social studies problem Ae 
- Whole. Disciplinary parochialism, piecemeal tinkering, oF 
not apt to do the curriculum much idating 
At present, there is a crucial basic need for elucidate p 
the Proj Frederick Burkhardt, Jerrold 
Zacharias, Elting Morison, Robert Bishhp. SERA TIS Charles Brows 
Bragdon 


Jerome Bruner, Howard Mumford Jones, James Killian, Henry Levy+ 
Robert Merton, Douglas Oliver, and this writer, 


child is not a graduate student, that each goes thr 


school, all of them will be potential voters. 
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an intellectually viable structure for unified social studies as 
a School field of learning. What exists currently in our schools 
is a mélange which is mostly dysfunetional in terms of process, 
Substance, and the needs and capabilities of individual learn- 
ers. Achieving a functional structure of knowledge for the 
Schools, given the diffuse state of the contemporary social 
Sciences, will not be easy; it will involve hard choices and risk, - 

ut it is essential. Only scholars in the social disciplines can 
meet this need. The schools cannot do it alone. 

Certain conceptions of the task may assist in developing, 
Structure for a new unified social studies approach in the 
Schools, One of these is to conceive social education as being 
concerned essentially with studying causation and valuation 
in human experience. Another is to conceive social studies in 
American schools as contributing to the education of indi- 
viduals who will be competent citizens in a constitutional — 
democracy faced with rapid change, who will make informed 
choices among alternatives, basing their choices on values that 
are critically examined rather than accepted haphazardly and 
unconsciously. An additional conception is that social studies 
should contribute to the continuous reorganization of percep- 
tion, the enhancement of communication, the understandin 
of group relationships, the capacity for problem-solving, d 
the development of self and social identity. Closely related is 
the conception of social studies as operationally introducing 
students to the methods of the social sciences, their strategies 
of inquiry, 

The new social studies hopefully will be designed for indi- 
viduals who are seen as both learners and citizens. Thus there 
Will be a need to involve students in efforts to deal rationally 
with fundamental social issues: opening “closed areas,” using 
problem-solving procedures in case materials, gaming, simu- 
lation, and other ways.!* There will be a need, too, as Ro- 
keach, Kemp, and others made clear, to see learning and 
critical thinking in the social studies as including questions 
of emotion and personality in addition to the problems 
presented by an intellectualized body of subject matter.15 


And university scholars will need to remember that ever 


velopmental stages about which we are only hee Ri 


come from socio-cultural situations tha iti i 

1 : al situa at condition their be- 
havior, that they have widely varying natural EUR 
and that while less than half of them will go beyond high 
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The outlook, then, may be determined less by money-sup- - 
port than by the intellectual breadth, social vision, and creative 
educationa inventiveness of those who are willing to set their 


hands seriously to constructing a new social studies. based | 
in the social sciences and.closely related to the humanities. 
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The New Curricula in Social Studies 
with Emphasis on History - 


* 


HENRY W. BRAGDON 


Formerly Instructor of Social Studies 
at Phillips Exeter Academy 


Two decades ago the authors of Reorganizing Secondary 
Education could find little good to say about the conventional 
academic disciplines. They branded traditional subjects such 
as algebra, physics, and grammar as "a real hindrance" in 
equipping the child with the intellectual tools he needed for 
"independent participation in a democratic society." 1 

Three years later the authors of one of the volumes describ- 
ing the famous Eight-year Study could find no more reason 
for the presence of foreign languages and abstract mathe- 
matics in the curriculum than that "they have always been 
taught,” 2 

And so languages went by the board, mathematics was 
teplaced by consumer arithmetic, and English gave way to 

anguage arts.” Somehow composition was not considered a 
eae art, since in the world of tomorrow all communica- 
ia n was to be by the spoken word. So training in writing 

às abandoned, along with written examinations of every sort. 


1 Thayer, Zacha: i izi 

: > Ty, Kotinsky, Reorganizing Secondary Educati New 

Yo Appleton-Century-Crats, 1980); op. donde EA 
McCut ki i 

Per Bros; 1945 x Sah oor Exploring the Curriculum (New York: Har- 
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Now the pendulum swings the other way. Subject matter 
and the subject-centered teacher are again becoming respect- 
able. Instead of merely wringing their hands, university 
scholars have begun to act in concert with school teachers 
and educators, and the result has been an extraordinary out- 
burst of pedagogical activity. The Physical Science Study 
‘Committee, for instance, under the aegis of the National 
Science Foundation, created a brand-new physics course, 
emphasizing active, heuristic learning instead of rote. Modern 
languages have entered elementary school, and methods of 
teaching have been revolutionized so that students learn to 
think in an alien tongue. The teaching of mathematics has 
moved so far and so fast that second graders are dealing with 
‘number theory. 

- Perhaps never before in history has there been such an - 
attempt to reduce the gap between the cutting edge of 

Bop and what is taught in the classroom. Different as ~ 
the disciplines are, their rapid progress has been characterized 
by certain common phenomena: 4 

(1) College teachers work long and hard to sharpen means di 
-of communicating their discipline to others. | 

(2) Partnerships are created among professors, school ad- 
ministrators, classroom teachers, and professional educators 
in developing new materials and trying them out in schools. 

. (8) Teachers are “re-tooled” through sabbaticals, seminars, 
'and summer institutes. i 

I have before me a list of more than a dozen organizations | 
"working on a national scale to improve the teaching of par — 
- ticular disciplines, such as the Commission on English of the | 
College Entrance Examination Board, the Biological Sciences — 
Study Committee, and the School Mathematics Study Group. — 
But up to now improvements in the teaching of the social 
studies have been unco-ordinated and piecemeal. The Ameri- 
‘can Historical Association established a Service Center for a 
Teachers, but its activities have been limited to publishing — 
‘pamphlets discussing recent interpretations and bibliography | 
in special areas of history. $ j 
One impact on history teaching has come from the Ad- 

“yanced Placement Program. Thé materials and techniques it 
bas devised for the able can be adapted for the less able 
and for younger students, so that the benefits of the program 
ach out and down. Perhaps its greatest benefit has been 
to open channels of communication between teachers in high _ 
schools and colleges all over the country. The result has been 
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a general raising of sights. Teachers have discovered, for 
instance, that boys and girls of reasonable ability can go to 
the frontier of scholarship, dig up their own materials, assess 
them objectively, set them forth with order and grace, and 
mature rapidly in the process. The Advanced Placement 
Program has operated mostly with highly gifted students 
taught by unusually well-trained teachers. More is needed. 


TODAYS CURRICULUM 


For the present history curriculum satisfies neither teachers, 
administrators, social scientists, historians, nor the needs of 
society. It lacks rigor, coherence, or underlying philosophy. 
Teachers too often lack training in their disciplines, and 
courses are too often taught simply because they are difficult 
to displace. At the junior and senior high school level there is 
much yariety between school systems, but one is apt to find ~ 
something like this: 

Seventh grade: Geography, which consists in coloring maps 
and learning inert facts about climate, topography, and re- 
sources. 

Eighth grade: American History, usually with special em- 
phasis on the Colonial period and a strong dose of patriotic 
indoctrination. 

Ninth grade: Local History and/or Civics, the latter dealing 
with the structure of government and very little with process. 

Tenth grade: World History—cave man to Khrushchev 
(said one teacher: “I have them study Greece and Rome for 
the first night, but I don’t hold them for it”). 

Eleventh grade: American History, often with a strongly 
contemporaneous slant. 

Twelfth grade: Problems of Democracy, which may include 
anything from predriving instruction to the United Nations. 

Except for the fact that most of the time is devoted to the 

erican scene, as though we were living in 1890, there is 
nothing inherently wrong with this common pattern. More 
Serious is the way social studies are taught in practice. History 
S5 too often simply a matter of studying a single text, with 
ae aid of a workbook furnished by the publisher, and taking 
ime ned objective tests..The courses in contemporary 
ety have recently been characterized as follows: 


qud costal studies are generally] a series of ad hoc explana~ 
ple) K ten in terms of the greed or irrationality of other peo- 
ear ortations to be a “good citizen,” and advice on how to 
S Personality and his budget in "getting along with 


300 Revolution in Teaching g 


" others.” It is patently obvious that these do not constitute the 
rational and intelligent approach which is needed to cope with 
vast and urgent questions.? 


But the difficulties of effecting fundamental change in the — 
social studies are enormous. Self-dubbed patriotic societies 
are constantly combing textbooks for anything they consider 3 
subversive, and the teacher is hedged about with an elaborate | 
series of taboos. A recent book on the social studies mentions 

_ six “closed areas" where scientific analysis in the school class- | 
room is forbidden: economics; race and minority group rela- 
tions; social class; sex, courtship, and marriage; religion and 
morality; nationalism and patriotism. This may seem ridicul- 
ous, but the introduction of fearlessly objective social science 
into school courses is not something to be taken lightly. As — 
sociologist Robert Feldmesser has frankly conceded, scientific — 
objectivity may seem to the layman and the school child like _ 
the abdication of ethical standards. "d 

- , In the introduction to their basic textbooks, the Physical - 

j Science Study Committee wrote, “Throughout the student is — 
led to realize that physics is a single subject of study.” That 
can hardly be said of the social studies. The geographers, — 
political scientists, anthropologists, psychologists, and sociol- 
ogists share a tendency to classify, to quantify, and to look for — 
universals, but they work apart from each other and speak — 
different languages. In any case, there is a profound philo- — 

- sophical cleavage between them and the historians, who tend — 
to distrust any suggestion that there is reality beyond the — 
discrete individual and the unique event, And when the - 
historians are left to themselves, they disagree about such A 
matters as whether there is a pattern to history, what makes 

_ for historical change, and whether the lessons of the past can vA 
be applied to the present. M 

But whatever their differences, the practitioners of the . 
social studies will all agree, and Society will support them, Es 

- that “the proper study of mankind is man." We know no final - 
answers either in scholarship or pedagogy, but we can cer 
tainly develop a social studies curriculum far less trivial than 

that which now obtains in most.of our schools, one far mor 
likely to help the child to find identity in the world of today — 
and to help him to deal with the world of tomorrow. We must — 


S undberg Needham, Füldmesser. F i i $ 

SL ; , Fel » Foundations of Human Behavior: A | 

eU Guide | for an Initial Unit of a Course in Behavioral Sciences — — 

ie chool and University Program for Research and Development, Behavioral — 

. Sciences Curriculum Project, Concord, Mass, 1961), Introduction. E 
v 
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Subject the social studies to the same kind of rigorous analysis 
and re-creation that has been undertaken in other disciplines. 
The difficulty of the task does not minimize its importance, 

An attempt to institute a reform of the entire social studies 
curriculum was begun in the Summer of 1962. Under the 
leadership of Jerrold Zacharias of M.LT., Vice-President of 
Educational Services, Inc., and Frederick Burkhardt, Presi- 
dent of the American Council of Learned Societies, some 40 
scholars representin E various disciplines, along with educators, 
authors, and school teachers, met at Endicott House, outside 
Boston, for a fortnight to consider whether it would be pos- 
sible to devise “a unifying approach . . . that would provide 
guidelines for the structuring of a humanities and social 
studies curriculum running through the entire elementary and 
secondary sequence.” 


NEW APPROACHES 


The dominant philosophy of the Endicott House conference 
was that expressed by one of its occasional members, Jerome 
Bruner—that students will learn effectively, and will be 
equipped for further learning, if they are introduced to the 
real structure of a field of study. History so taught should 
be Benuine investigation of the past, not pious indoctrination 
9r mere memorization and regurgitation. Social sciences must 
deal objectively and rigorously with real situations, not with 
Predigested formulae. As the report of the conference put it, 
© way a problem is attacked, the tools and techniques 
employed, the awareness of relevance in the chaos of detail 
~ ese as things experienced, rather than inert knowledge 
“out, were to be the substance of the teaching-learnin; 
Process.” The conference generally accepted Charles Keller’s 
eclief that curriculum. builders in the social studies must 
Posthole” (go deeply into certain topics) and have “the 
Courage to exclude.” 

Now: Stour worked on the notion of a year’s course on the 
Aeth Atlantic Community in the seventeenth and eighteenth 
tpa Uties, which might perhaps replace the present unreflec- 
St ^ Insulated, genuflective narrative history of the United 
snow commonly taught in the eighth grade. The princi- 
Ctural idea was “to treat the history of England—and 
ie TM extent of Western Europe—and the American colonies 

fron: o ne Atlantic community.” The course would car 
tion x: P Onologically a few major topics—the transplanta- 
: nglis institutions and political ideas and how they 


A." 


302 Revolution in Teaching 


were modified; the struggle between King and Parliament in - 
the seventeenth century and between the colonies and | 
mother country in the eighteenth, with the concomitant shift 
from the concept of “subject” to that of "citizen"; the web 
of ocean trade in terms of space, time, ships and navigation; 
climate, national rivalries, mercantilism, natural resources. 
It was agreed that there should be “intensive study of certain — 
key events, periods, and themes.” Every effort would be made 
to project the student imaginatively into the past. To get the 
“feel” of a period, and to provide materials for investigation, — 
‘the classroom should be equipped with facsimile maps and ‘ 
documents; artifacts, tools, and scientific instruments; bul- - 
Jetin board displays, slides, and films, and a classroom library. - 
There should be both individual and group projects for 
students of different interests and different levels of ability. - 
There is as much reason to spend at least a quarter as much - 
money on a laboratory for history or social science as is spent A 
on one for chemistry or physics. 
Such a course may be labeled history for convenience, but 
it is a history designed both to train children in scientific 
method and to introduce certain concepts of the social sci- 
ences. Ideally, it should mesh with earlier courses—building —' 
on skills and insights acquired in other years and looking — 
ahead to later courses. We may in this particular course be 
aiming over the heads of eighth graders; we can find out only | 
by working it out in detail with junior high school teachers "d 
and then trying it out in schools. 8 
One last disturbing thought: Just as in the world, where — 
"today the rich nations are getting richer faster than the unde- — 
7 veloped ones, so the better schools are improving their instruc- 
tion faster than the rest. Independent schools, suburban high 
schools, and specialized urban schools can command th 
services of the best-trained teachers and usually have a rela- 
__ tively homogeneous middle class or upwardly mobile student 
body. Meanwhile, rural.or small-town schools, those in the 
great urban sprawl, and those under the iron discipline of 
-state-imposed curricula which discouraged teacher initiative —- 
lag farther and farther behind. - 
_ Furthermore, the curricular improvements described in this 
Eee have mostly affected the academically oriented S 
. dents, What about the rest? As things are, they will be farther 
behind than ever. In an automated America where there vill 
. be less need for unskilled labor, this means that doors will 
-be shut permanently to them before they reach maturity. 
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Many low-IQ children are simply culturaly deprived. 
Coming from families where they hear a foreign language, or 
where there are no books, they àre not unintelligent so much 
as unequipped with the verbal symbols they must manipulate 
to handle academic disciplines. Unless we can devise means 
of tapping the immense reservoirs of intelligence now hidden 
by cultural deprivation, the exciting curricular progress de- 
scribed here may prove only to be a means of promoting the 
haves at the expense of the have-nots. 


Geography in the High School 


WILLIAM D. PATTISON 


Professor of Geography, 

University of California at Los Angeles 

and Director, The High School Geography Project, 
Sponsored by The Joint Committee on Education of 
American Association of Geographers and the 
National Council of Geographic Education 


The American public high school of today is without coun- 
terpart in any other country. Aiming to provide education 
for all American youth, the high school has assumed its 
present form, to quote James B. Conant, "because of our 
economic history and our devotion to the ideals of equality 
of opportunity and equality of status." + 

There are about twenty thousand high schools in the 
United States, of three years and four years educational 
Span. One may say, accepting any current definition of geog- 
raphy, that probably in all of them some geographic instruc- 
tion takes place. But only a minority of these institutions offers 
clearly identifiable geography courses. Of these courses rela- 
ad few are believed to reflect our field’s current trends of 

ught. 
| For many years past professional geography has had slight 
Euer with secondary education. We professional geogra- 
Phers, by and large, hold opinions on the high school that 


aris C TRE É è à 
‘Suse from individual experience with isolated schools, and 


“om an awareness of a lack of hic back; d on th 
a geographic background on the 
part of college students. We tend to deplore what we hear 


ab 
out the school social studies program; we tend to regret 


1, 
port to 3, Bryant Conant, The American High School Today: A First Re- 
P. 8, 


nterested Citizens (New York: McGraw-Hill Book Company, 1959), 
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that something like 80 per cent of social studies teachers 
were history majors in college; and we tend to take heart 
wheneyer yet another test is publicized in the newspapers 
demonstrating the “geographic illiteracy” of American youth. - 
But the high school has remained, for most of us, somebody — 
else's business. ` 3i 
Still, there are signs of a change in attitude—a change for 
which we owe thanks, in large part, to the efforts in recent 
years of members of the Joint Committee on Education of | 
this Association and of the National Council for Geographic — 
Education. The present paper is offered in support of those 
efforts. 
` My argument, in what follows, reduces to the followi g 
few propositions: that the general thinking of high schoo! 
leadership has drastically changed in the past; that opportu- E 
nities for high school geography have been shaped by such — 
changes; that today a new phase of change has begun; and 
that this new phase brings with it a chance for professional 
geography to act on behalf of high school geography, possibly 
with dramatic results, "S 


] QUICK SUCCESS AND SUBSEQUENT 
RECONSIDERATION 


Let us turn our attention, to begin, to the celebrated 
Report of the Committee of Ten on Secondary School Studies, | 
of 1893.° That report issuing from a committee chaired by 
the president of Harvard University, provided basic organiza- 
tion for thought concerning high school policy. Its effects — 
were felt throughout the United States. The report declared - 

. intellectual discipline to be the chief goal of secondary educa- 
tion, and:developed this view into curricular recommendations 
by drawing upon the written advice of nine subsidiary con- 
ferences, one of which was on geography. 
__ The conference on geography of 1893, for its part, spoke out 
_ against any further pursuit of a survey type of world geog- 
- raphy then in fashion, and recommended in its stead one OF - 
more“ courses in earth science, embracing physiography, 
geology, and meteorology. In consequence, new textbooks 
. came forth—the first of them by«Tarr of Cornell-and around 
_ these texts new courses were constructed. In reality, any — 
í single high school during the ensuing years was likely to offer 
BR itte i 
Ligorio tho Conferences Arranged by the Commie’ (amenic Book Cou 


. 1894). Also published as Chapter 2 of Report issi Educa- 
tion for the Year 1892-93, Val. 2 (1895 7 e Commissioner of Educa; 
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_ but one earth science course. By 1900, in any event, earth 
Science, weighted heavily in favor of physiography, had be- 
come the leading science course in the American high school. 
It was spoken of as “the New Geography.” And it had attained 
pre-eminence within a high school rationale stipulated by the 
Committee of Ten. 

Some readers will perhaps be acquainted with earth sci- 
| ence courses that survive from this era, but such courses— 


_ geographers in teachers colleges and universities, produced 

< a sharp reaction. A new view of high school geography rap- 
idly developed, finding clear expression in a committee state- 

. ment of 1909.3 The authors turned their backs upon college 

. 8ntrance requirements (which had dominated the thinking 
Of the conference on geography of 1893), they reasserted the 

Value of a broadly informational geography, and they staked 
x patre of their field in the high school on “a concrete 

$; 5 ty of human response to the environment.” This view, too, 
in fune known as *the New Geography"; new books appeared. 

‘tivel Support; much was expected of it; but, except in rela- 

as yi few school districts, it succeeded neither in checking 

geo ecline of earth science nor in opening the way for _ 

. S^Ography as an independent study of society. 


3 
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PROFESSIONAL EDUCATORS TO THE FORE 


Meantime, general school leadership was passing to per- 
sons whose profession was education. By 1915, professional | 
educators felt ready to assume responsibility for fashioning 
a new, broad high school ideology. It emerged in the follow- 
ing few years through reports by which nearly every second- 
ary educator is guided today, to some extent—reports of the 
National Commission on the Reorganization of Secondary - 
Education.* 

The Commission officially defined an environment of edu- — 
cational thought which, spreading among the high schools 
of the nation, conditioned the life of all subjects of instruction: 
In Commission reports one finds, among other things, the 
following: (1) seven “cardinal principles of secondary educa- 
tion,” bearing slight resemblance to the principles of the 
Committee of Ten; (2) sanction of the junior high school 
movement, which was already well begun; (3) support of - 
vocational training as a specialized part of high school educa- — 
tion; and (4) emphatic authorization of a social studies pro- 
gram involving at some grade levels a fusion of traditional 
subjects. wo 

What, one asks, were the consequences for geography aris- 
ing in later years from the Commission’s pronouncements? 
In vocational training, or more exactly, business education, 
various forms of economic geography fared very well. After — 
earlier trials in business colleges, economic geography was 
ready to serve in the high school, and it did so conspicuously — 
in the 1920's and 1930's—in the company of business law; 
business English, and business arithmetic, Economic geog- 
taphy served worthily, but speaking generally economic 
geography took a position outside the realm of recognized 3 
academic subject matter. And there it stands today. 

What can be said of the fate of geography among the 
social studies, pursuant to the Commission reports? It was 
a fate which, though deeply disappointing to proponents of - 


| independent geography, was in no way surprising. Socia 
- studies curriculum planners, freed to range Ju the six full 


years of junior and senior high school, took geography where 
they found it as a study pertaining to man, that is, in the — 
seventh and eighth grades; and holding it there, they brought 

4 Particular reference is made here to Commission on the Reorganization 
of Secondary Education, Report of the Subcommittee on Social Studies in 
Secondary Education (Bureau of Education Bulletin No. 28, 1916) and 
idem, Cardinal Principles of Secondary Education (ibid., No. 35, 1918). 
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it into line with dominant educational thought. At higher levels 
of schooling geography waited literally for decades for any- 
thing approaching national recognition. When it came, it came 
tentatively, and in a form answerable to the educator's sense 
of social need: as the educator's response to air transport and 
wer. It came in the form of world geography, during World 

ar II. 

World geography courses brought geography back into the - 
academic life of the high school proper (that is, of grades 9 
through 12), but the re-entry proved to be less than trium- 
phant. Enrollments then and in the years thereafter made no 
Strong showing. They stayed at what might be called a 
respectful distance below those of another course no less - 
world-minded and much more amenable to the prevailing 
.' Social studies point of view. That course was world history. 


RENEWED INITIATIVE FROM THE DISCIPLINES 


_ Today, for the third time in seventy years, the thinking be- 

' hind American public high school policy is undergoing funda- 
. mental change. The origins of pressure inducing reform are 
diverse, ranging from concern over national security to the 
demands of individual careers. Among the aspects of resultant 
change it is especially fitting that the attention of the Associa- 
tion be drawn to one. It is this: whereas the Commission on 
Secondary Education maintained, in its day, that schooling 
Should be determined by (1) the needs of the society to be 
"Served, (2) the character of the individuals to be educated, 
and (3) the knowledge of educational theory and practice 
available, now educators are welcoming assistance from a 
fourth source: the disciplines of higher education and re- 


Cason to expect that a new Committee of Ten, with its con- 
will proceed to reimpose upon the 
point of view. The educator, profession- 
DB zed and responsible for the school domain, is here to stay. 
nut the disciplines, co-operating with educators, can be ex- 
BE to respond to their newly opened high school opportu- 
"pling, ith. increasing force and effectiveness. Indeed, disci- 
"Vario, endeavors, well financed and capably organized into 
Scene S projects, are already influential on the high school 
x gest ghtication Of three of these projects will serve to sug- 
as a aracter of the disciplinary undertakings in general, 
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The National Task Force on Economic Education. This 
unit has set forth for high school guidance an extended state- 


‘ment on economic understanding, developed around key — 


institutions in the American economy and key concepts em- 
ployed by the economist in normal economic analysis. 

The Commission on English, of the College Entrance 
Examination Board. The Commission, intent upon establishing _ 
standards for language, literature, and composition, as the 
three major components of high school English instruction, is 
preparing volumes on all three subjects for the four high 
school years.® 

The Physical Science Study Committee. At a cost in excess 
of three million dollars, to date, this project is making it pos- 
sible for high schools to place in their science curricula a 
beautifully redesigned physics course, which puts to integrated 
use a laboratory guide, teachers’ guide, library of paperbound 
books, demonstration films, tests, and newly marketed ap- 
paratus.7 

Additionally, anthropology and history are inaugurating 
projects, biology is making itself felt through the already well- 
developed program of the Biological Sciences Study Com- 
mittee, chemistry is represented by both the Chemical Edu- 
cational Materials Study and the Chemical Bond Approach. 1 
Project, and mathematics is taking initiative through the 
School Mathematics Study Group and seven other projects. 
Interdisciplinary competition for high school time is becoming 
intense. i 

Geography, I am happy to be able to report, has been 
reacting positively to the challenge of the high school in 
several ways. Included in the reaction has been the organizing 
of a project through which geography can test its capacity 
for competitive constructiveness. This is the High School - 
Geography Project, whose aim is to serve teachers by making. 
the findings of professional geography available for classroom 


,5 Economic Education in the Schools, Report i k Force 
on Economic Education (Committee for D EAM 7961). See. 
also Study Materials for Economic Education in the Schools, Report of Ma- 
terials Evaluation Committee (Committee for Economic Development, 1961). 

© Preparation in English for College-Bound Students, Statement by Com- 
mission on English (College Entrance Examination Board, 1960). 

a 7 ae Me ‘The Physical Science Study Committee (3) The 
ing an ructure of je Course,” 
ps 3569) ANDE Contemporary Physics, Vol. 2 (Octo- 

k: e best single source on projects that aim isi instruc- 
tional program in American public schools is Dorothy. Meee Current 
Curriculum Studies in Academic Subjects, Report prepared for the Project on 
Instruction (National Education Association, 1962). 
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use.’ Project efforts are being directed toward Creato. aag 
one-year demonstration course. EE 
Four principal contemporary high school courses have at- 
tracted the attention of representatives of the High School 
Geography Project: earth science, economic geography, world - 
geography, and a certain social studies elective. A f 
Earth science. This is our old course, now making a come- 
back under new management. Due to the stimulus of the 
International Geophysical Year and for other reasons earth 
Science is gaining favor rapidly, behind the hard-driving 
leadership of geology in co-operation, principally, with mete- 
orology and oceanography. Nation-wide promotion of this . 
Course has already proceeded far. A few- geographers are 
acutely aware of the challenge to geography that the course 
involves. More, it is believed, will become so. ^ 
Economic geography. In support of this course we find an 
unbroken record of contribution from individual geographers, 
. acting as textbook authors, of more than forty years’ duration. | 
Economie geography now appears to be at a crossroads, where 
it could, by taking & wrong turn, travel toward extinction. 
Assistance is called for. 2 
World geography. World geography, as a ninth- or tenth- 
grade course, has been doing well. A recent survey of city 
"School systems shows that.1° The fact that at least six high 
_ School world geography texts are now in print or soon to be - 
- published shows that, too. But in enrollment the course still 
- trails world history by a wide margin. World geography takes 
many forms in high schools today, practically all of them 
reflecting the position of the course, deeply embedded in a 
‘Social studies structure. Encouragingly, a national leader in 
education recently has asked that geography as a discipline 
assist in the improvement of this type of instruction. The 
“quest is not expected to go unanswered. 
Ex year elective course in geography. This is the least- 
È aa course of all, but one with a virtue inherent in its 
- Hon. It stands on the “growing edge” of the social studies 
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1 TO sphy Newsletter,” ibid., Vol. 61 eure 1968) ices ARRA 

3 Vol Moreland, “Curriculum Trends in the Social Studies,” Social ' 
s hur W, poh ebroary, 1962), pp. 73-76, 112. ; 

18 (May, Cane “A Modest Proposal" Educational Leadership, Vol. 
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- program, the edge where courses are being tried that clearly | 
and emphatically express the disciplines from which they 
derive. There is no assurance that the High School Geography : 
Project will create its course for this place in the curriculum, 
but if it should do so, it will bring within the reach of possi- 
bility, for the first time since the days of physiography's suc- | 
cess, general recognition of high school geography as a step 
to higher education. 

In closing, I respectfully suggest, on behalf of the High 
School Geography Project, and of all persons active in the. 
improvement of high school geography, that the high school | 
today is "on the move" in a general direction which profes- 
sional geography should be proud to promote. I also suggest 
that a favorable outcome of this movement, so far as geography 
is concerned, should not be taken for granted. The future 
attitude of Association members, in this connection, may be 
decisive in its effect. f 
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